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NEW * Eur eka: The Solver 


nyone and 

everyone who 
routinely works with 
equations needs 
Eureka: The Solver 


It solves the most com- 
plex equations in seconds. 
Whether you're a scientist, 
engineer, financial analyst, 
student, teacher, or some 
other professional, you 
need Eureka: The Solver! 


Any problem that can be 
expressed as a linear or non-linear 
equation can be solved with Eureka. 
Algebra, Trigonometry and Calculus 
problems are a snap. 

Eureka: The Solver also handles 
maximization and minimization 
problems, does plot functions, 
generates reports, and saves you 
an incredible amount of time. 


X+exp(X) = 10 
solved instantly instead 
of eventually! 


Imagine you have to “solve 
for X," where X + exp(X) = 10, and 
you don't have Eureka: The Solver. 
What you do have is a problem, 
because it's going to take a lot of 
time guessing at "X." Maybe your 
guesses get closer and closer to the 
right answer, but it's also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there's 
no guessing, no dancing in the dark— 
you get the right answer, right 
now. (PS: X — 2.0705799, and 
Eureka solved that one in .4 
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How to use Eureka: 
The Solver 


It's easy. 


1. Enter your equation into 
the full-screen editor 
2. Select the “Solve” command 
3. Look at the answer 
4. You're done 


You can then tell Eureka to 


| Evaluate your solution 
m Plot a graph 
| Generate a report, then send the 
output to your printer, disk file 
or screen 
! Or all of the above 


Eureka: The Solver includes 
М A full-screen editor 

4 Pull-down menus 

Л Context-sensitive Help 

™ On-screen calculator 


1 Automatic 8087 math 
co-processor chip support 


1 Powerful financial functions 


Built-in and user-defined 
math and financial functions 


М Ability to generate reports 
complete with plots and lists 
[v Polynomial finder 
| Inequality solutions 


*Introductory price—good through July 1, 1987 


* 
only $99.95 


by phone call 


Some of Eureka "с 
key features 
You can key in: 
М A formula or formulas 


f A series of equations—and 
solve for all variables 


4 Constraints (like X has to be 
&<ог= 72) 


vî A function to plot 
Unit conversions 

A Maximization and minimization 
problems 

{ Interest Rate/Present Value 
calculations 

{ Variables we call ‘What hap- 
pens?,” like “What happens if | 
change this variable to 21 and 
that variable to 27?" 


All this power for only 
$99.95! 


Equation-solving used to be a 
mainframe problem, but we've 
solved that problem. 

Eureka: The Solver is all you 
need—and it's yours for only 
$99.95! 

That kind of savings you can 
calculate with your fingers! 


System requirements 


IBM PC, AT, XT, Portable, 3270 or true compatibles. 
PC-DOS {MS-DOS} 2.0 and later. 384K. 


& & |f you're at all interested іп 
artificial intelligence, databases, expert 
systems, or new ways of thinking about 
programming, by all means plunk down 
your $100 and buy a copy of Turbo 


Prolog. Bruce Webster, BYTE 9/86 J7 


Only 
$99.95! © 


Turbo Prolog, the natural language 
of Artificial Intelligence, is the most 
popular Al package in the world with more 
than 100,000 users. It's the 5th-generation 
computer programming language that 
brings supercomputer power to your IBM 
PC and compatibles. You can join the Al 
revolution with Turbo Prolog for only 
$99.95. Step-by-step tutorials, demo 
programs and source code included. 


The power and high performance of 
Turbo Pascal is already in the hands of 
more than half-a-million people. The tech- 
nically superior Turbo Pascal is the oe facto 
worldwide standard and the clear leader. 


The Turbo Pascal family includes: 


Turbo Pascal® 3.0 

Turbo Tutor® 2.0 

Turbo Database Toolbox? 
Turbo Editor Toolbox? 
Turbo Graphix Toolbox? 
Turbo GameWorks* 
Turbo Pascal Numerical Methods 
Toolbox" 


Turbo Pascal, the workivade standard in 


6 6 The language deal of the century. 


Jeff Duntemann, PC Magazine 7y 


81103 


| New Turbo Prolog 


Toolbox 


Our new Turbo Prolog Toolbox" 
enhances Turbo Prolog—with more 
than 80 tools and over 8,000 lines of 
source code that can easily be 
incorporated into your programs. It 
includes about 40 example programs 
that show you how to 
use and incorporate your 
new tools. 


New Turbo Prolog 
Toolbox features include: 


FÎ Business graphic generation 

Fj Complete communications package 
[M File transfers from Reflex, dBASE Ill, 

1-2-3, Symphony 

[VÍ A unique parser generator 

[VÍ Sophisticated user-interface design 

tools 


System requirements 


ew! Turbo Pascal 
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Only 
$99.95! 


What our new Numerical Methods 
Toolbox will do for you now: 


Find solutions 

to equations 

Interpolations 

Calculus: numerical derivatives 
and integrals 

Differential equations 

Matrix operations: inversions, 
determinants and eigenvalues 
Least squares approximations 
Fourier transforms 


Ak ARAM AA A 


| Turbo Prolog: IBM PC, XT, AT or true compatibles. PC-DOS (М5- 
DOS) 2.0 or later. 384K, Turbo Prolog Toolbox requires Turbo 
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K. 


Numerical Methods 
Toolbox 


It's the complete developer's 
toolbox and a major addition to 
Turbo Prolog. You get a wide variety 
of menus—pull-down, pop-up, line, 
tree and box—so you can choose the 
one that suits your application best. 
You'll quickly and easily learn how to 
produce graphics; set up communica- 
tions with remote devices; read 
information from Reflex? dBASE Ill 
Lotus 1-2-3* and Symphony? files; 
generate parsers and design user 
interfaces. All of this for only $99.95. 


Only 
$99.95! 


Turbo Pascal 


As well as a free demo FFT pro- 
gram, you also get Least Squares 
Fit in 5 different forms: 


1, Power 

2. Exponential 

3. Logarithm 

4. 5-term Fourier 

5. 5-term Polynomial 


They're all ready to compile 
and run. 


All this for only $99.95 ! 


System requirements 

IBM PC, XT, AT or true compatibles. PC- 
DOS (MS-DOS) 2.0 or later. Turbo Pascal 
2.0 or later. Graphics module requires 
graphics monitor with IBM CGA, IBM 
EGA, or Hercules compatible adapter 
card, and requires Turbo Graphix 
Toolbox. 8087 or 80287 numeric co- 


processor not required, but recom- 
mended for optimal performance. 256K. 


Turbo Pascal 3.0. 

Includes 8087 & BCD features for 16-bit 
MS-DOS and CP/M-86 systems. CP/M-80 
version minimum memory: 48K 8087 
and BCD features not available. 128K 


ntroducing Turbo 
Basic, the high- 
speed BASIC you'd 
expect from 
Borland! 


It's the BASIC compiler you've 
been waiting for. And it's so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment; it includes a 
lightning-fast compiler, an inter- 
active editor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 


With Turbo Basic your 
only speed is “Full 


Speed Ahead"'! 


You probably already know us 
for both Turbo Раѕса and Turbo 
Prolog." Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM*PC. If 
BASIC taught you how to walk, 
Turbo Basic will teach you how 
to run! 


The Critics’ Choice 


& & Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details . . . Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language . . . The one language 
you can't forget how to use, Turbo 


Basic is a computer language for 
the missus, the masters, the 
masses, and me 

Steve Gibson, InfoWorld 


Borland's Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak 3 3 


81-1103 


Turbo Basic ends the 
basic confusion 


There's now one standard: 
Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic's part of the fast-growing 
Borland family of programming 
languages—we call it the "Turbo 
Family." Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code! 


Yes, we've included MicroCalc, our sample 
spreadsheet, complete with source code, 
50 that you can get started right away with 
a "real program." You can compile and run 
it "as is," or modify it. 


Turbo Basic 


A technical look at 
Turbo Basic 

wj Full recursion supported 

wí Standard IEEE floating-point 
format 

мі Floating-point support, with full 
8087 (math co-processor) 
integration. Software emulation if 
no 8087 present 

ыі Program size limited only by 

available memory (no 64K 

limitation) 

EGA and CGA support 

Access to local, static, and global 

variables 

Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

мі Compile, run-time, and I/O errors 

place you in the source code 

where error occurred 

New long integer (32-bit) data 

type 

Full 80-bit precision 

Pull-down menus 

Full window management 


AR 


ARRA & 


System requirements 


IBM PC, XT, AT and true compatibles, PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive, 256K. 


urbo C: The 

fastest, most 
efficient and easy- 
to-use C compiler at 
any price 

Compilation speed is more than 

7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 


what only Borland delivers: Quality, 
Speed, Power and Price. 


Turbo C: The C compiler 
for amateurs and 
professionals 

If you're just beginning and 
you've "kinda wanted to learn C," 
now's your chance to do it the easy 
way. Like Turbo Pascal, Turbo C's 
got everything to get you going. 


If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 


method—and we speak from exper- 


ience. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 


Turbo C: a complete 
interactive development 


environment 

Free у | 
: MicroCaic Like Turbo 
Pascal and 


Turbo Prolog, 
Turbo C comes 
with an interactive editor that will 
show you syntax errors right in your 
source code. Developing, debug- 
ging, and running a Turbo C 
program is a snap. 


With source СС 


Turbo C: The C compiler 
everybody's been 
waiting for. Everybody 
but the competition 


Borland's “Quality, Speed, Power 
and Price" commitment isn't idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn't a "typo," it's 
real. So if you'd like to learn C in a 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself. 


System requirements 
IBM PC, XT, AT and true compatibles. PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive. 320K. 


== Ms P = М 2 3 
' ea s 
d r J= - | е 
i ený 
"РЕ „> 
p" „№ Р 
, 
_ а б 4 


Inquirs H for End-Users, 
Imquiry 42 for DEALERS ONLY. 


Technical Specifications 


Compiler: One-pass compiler 
generating linkable object modules 
and inline assembler. Included is 
Borland's high performance "Turbo 
Linker." The object module is com- 
patible with the PC-DOS linker. Sup- 
ports tiny, small, compact, medium, | 
large, and huge memory model 
libraries. Can mix models with near 
and far pointers. Includes floating 
point emulator (utilizes 8087/80287 
if installed). 


1 interactive Editor: The system 


includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor 
appropriately in the source code. 


[V| Development Environment: A 


powerful "Make" is included so 
that managing Turbo C program 
development is highly efficient. 
Also includes pull-down menus 
and windows. 


` Links with relocatable object 


modules created using Borland"'s 
Turbo Prolog into a single program. 


ANSI C compatible. 


«| Start-up routine source code 


included. 


[4 Both command line and integrated 


environment versions included. 


"Introductory price—good through July 1, 1987 


e TOO 
=m compiled ge i" 
2! ies ш a 


Contents 


FEATURES 


Intepduétllo. s.s 6-0 dns е оре ролине вакоеи ОЕ 82 


Product Preview: 

The Commodore A2000.......................... 84 
by Gregg Williams, Tom Thompson, and Richard Grehan 
The new Amiga features slots and optional PC compatibility. 


A2000 


Product Preview: 

Turbo BASIC by George A. Stewart .............. 101 
Turbo BASIC is Borland International’s answer to Microsoft 

BASIC. It offers 8087 compatibility. fast and versatile 

compilation, recursion, and it's BASICA-compatible. 


Ciarcia’s Circuit Cellar: 

Build a Trainable Infrared Master Controller ...... 113 
by Steve Ciarcia 

This device can control all your home entertainment equipment. 


EVIE 


MARCH 1987 
VOLUME 12 
NUMBER 3 


Programming Insight: 

Building a Random-Number Generator ........... 127 
by Brian Wichmann and David Hill 

The authors present a Pascal routine for very-long-cycle random- 
number sequences. 

Programming Project: 

Installing Memory-Resident Programs with C ...... 129 
by Brian Edginton 

Use C programs to extend DOS. 


THEME: Image Processing 


IntroguEfial. зета» ж» ева жиз жж айка ж.б жайа eames 140 
Probing Space by Camera by Ken Sheldon ......... 143 


[mage processing began as a spin-off from NASA's Jet 

Propulsion Laboratory. 

Digital Image Processing in Art Conservation ...... 151 
by John E Asmus 

Digital image processing enables a research team to peer below 

the surface of the Mona Lisa and trace the painting's evolution. 
Introduction to Image Processing Algorithms ...... 169 
by Benjamin M. Dawson 

The author describes a generic image processing system that 

you can assemble and use to implement some algorithms. 

Low-Cost Image Processing by Charles McManis .... 191 
You can build an inexpensive but powerful image processing 
workstation around the Amiga. 

PreScript by Ken Sheldon ........................ 197 


This proposed standard would streamline the process of 
capturing and manipulating image data. 


REVIEWS 

inni MM — 204 
Reviewer's Notebook bv Cathryn Baskin............ 207 
A Trio of 8- MHz PC AT Compatibles ............ 209 


by Stan Miastkowski 

Three machines that vary in options. software, and price. 

AT&T's TrueVision Image Processing System....... 215 
by Robert Tinney 

This system lets you capture, digitize, and manipulate 

real-time images. 


2 BYTE + MARCH 1997 


COVER PAINTING BY ROBERT TINNEY 


Four Laser Printers by Arthur Little ............... 217 
Offerings from Canon, BDS, Quadram, and QMS. 


PC Scheme: A Lexical LISP by William G. Wong ...223 


An implementation of Scheme for IBM PC compatibiles. 


Concurrent PC DOS by Wayne Rash Jr. ........... 226 


Support for multiple programs and external terminals. 


Wendin’s Operating System Toolbox .............. 228 
by Jason Levitt 

Help for creating your own operating system. 

PFS: First Choice by Larry D. Allen............... 235 
Word processing, a spreadsheet, telecommunications, 

and file management. 

WriteNow for the Macintosh by Mick O'Neil ....... 237 


A word processor that picks up where MacWrite left off. 


CAD-3D ру Rusel DeMaria.......... ee кек ee 238 


Three-dimensional modeling for the Atari ST. 
Review КееЧбасК............................... 244 


Readers respond to previous reviews. 


KERNEL 


Introduction... 0.0.0.0. ccc ee eee ee eee 248 


Computing at Chaos Manor: 

The Curse of Chaos Manor by Jerry Pournelle...... 251 
A lack of working computers gave Jerry an especially 

chaotic month. 

Applications Only: Status Report by Ezra Shapiro. . .271 
Ezra reveals his biases by mentioning which products he uses 
regularly. 

BY TE U.K.: Taking Control by Dick Pountain ......279 
Dick plays with three systems that let a microcomputer control 

events in the real world. 

According to Webster: 

Amiga Developers Сопѓегепсе....................291 
by Bruce Webster 

New products and books for the Amiga are appearing. 


ABCDEF CHIJKLM 
NOPQRSTUV WX 
Fe ah CALE 
M Ey а, rA 


am. в m 


eee at ЕЛ 


PSSST Ses CLEGG 


F 

Li 

= 
а 
т 
7 
im 
F 

Li 
* 
* 
* 
E 
7 
m 
E 
7 
* 
& 
E 
E 
® 
ж 


BEST OF BIX 


Amiga ...... ee ee 311 
MAST sirtsurasses «ЭО BASIC.............. 340 


IBM PC and Pascal ..... TR ^7 
COmpalbles «ven 324 


DEPARTMENTS 
Editorial: The Enigma of 
the Amiga 2000 ........ 6 
MICIODVIeS awa ror os 9 
Letters o ieiuna eut 16 
What’s New ..........29 
Events and Clubs......49 
ASK BYTE ...........52 


Circuit Cellar 
Feedback............. 58 


Book Reviews......... 67 
Chaos Manor Mail....301 


BOMB and Coming 
Upin BYTE v d 400 


Editorial Index by 
Company............401 


Reader Service ....... 403 
LISTINGS 


КОЮП БЕ uv—————"—HÉT 354 
From ВҮТЕпе[................-........(617) 861-9764 
On Disk....... (Mate capa ТРТ ..see card after 352 
..sec card after 352 


BYTE (ISSN 0360-5237 shed moenhis wath one exti Ioue per scar by McGraw-Hill Inc. Founder; James 
Н. McGraw (IROL) c xcconve. editorial, virculitimimn. and advertising offices: One Phoenix Mill Lane. Per- 
borough, NH 03458, phone (603) 024-0281, Office haun; Monday through Thursday 8 30 AM- 4:30 PM. Frida 
МАМ: 1:00 PM. Bauera Tine. Address subscriptions ta BYTE Subscriptions PO Box 590. Maryville. NJ 
OXKAG, Postmastec: send address changes. USPS Form 8899, unde ;eahle copies. and fultsilinent questions to YT 
Subscriptions. PO. Bas 596. Martinsville, NJ 08836, Second-clits ostage pind at Peterborough. NH [345K and ad- 
ditunal mailing offices, Postage paid at Winnipeg. Mamoe. Кеченин, numher 6321, Subscriptions are $22 lor 
une year, S40 for two. years, and $44 lor three yours ан the U.S. and its possessions, lı Canada and Мачо, $25 
lor une усаг, $45 lur two years, $65 lor three years. 869 Tor onc year air delivery ty Europe. 3100 yen for onc 
year am delivery to Japan. AOD yem lor one year surface del ers to Hapan, $37 surkice delivery elsewhere Ан 
delivery ist selected gres tl дајанма rates upon request. Single cope price аз 53:50 15 the 0.5. and Их paws, 
54.25 in Canada and Musico. 54.50 in Europe, and $8 elsewhere Foretgn subscrt— ons and sales shold be лус 
in U.S, funds draven on a LEŞ, hunk. Please allow мА to сри weeks fer deliery— rst issue, Primed w ihe анал 
Stes of America. 

Address editorn capondence ks: Editar, BYTE. One Phoenix Mill Lame. A изтри. NH OBSK Unaccept- 
ahle manuscripts vefit he returned i accompanied by sullicient peste. Жай responsthie lor Jost manuscripts or photos, 
Opinions expressed In the iuthors are ma pecgesarily those ot BYTE 

Сарут _ ЮН? hy McGraw-Hill Inc. AH rights reserved. Traden stered in the вач States Panint am? 
Trademark Office, Where nvessary, perission is granted be the cope ner lor hhraries and others te genres 
with the Copyright Clearance Center ССС) tà photeenps апу article ecur nir the ar tec of $130 per eo ot the 
article or any part thereof, Correspondence and pavtisent shoukl be sen. directls w the CCC. 29 Congress %4., Salem. 
MA 01970, Sel BEN OR60-5280/83 Є <° T урлар done Tor saher han personal or menal reteretice use withaul 
the pernssion er McGraw Hill Ine as prat Кецисм tor «калый permiesana cor bulk orders should he addressed 
To the publisher, BY TE is available in imverofonm from University милте Inkernatenat, 300 North Zech Rd.. 
Dept. PR. Ann Arbor, WA 33106 ог 18 Bedlond Row, Dept, PR. Landon МІК 31, England. 


Subscription quel or problems shield be addressed tt BYTE байыт тысе, PO Нох 322. Hancock. NH IBS 


In Print............ِ OT . 


SECTION ART BY ROBERT TINNEY 


MARCH 1987 • BYTE 3 


EVIE 


SENIOR VICE PRESIDENT/PUBLISHER 
Harry L. Brown 
EDITOR IN CHIEF 
Philip Lemmons 


BIX 


MANAGING EDITOR, BYTE 
Frederic S. Langa 


ASSISTANT MANAGING EDITOR 


Glenn Hartwig 

CONSULTING EDITORS 

Steve Ciarcia 

Jerry Pournelle 

Ezra Shapiro 

Bruce Webster 

SENIOR TECHNICAL EDITORS 
Cathryn Baskin, Reviews 

G. Michael Vose, Themes 
Gregg Williams, Features 
TECHNICAL EDITORS 

Dennis Allen 

Richard Grehan 

Ken Sheldon 

George A. Stewart 

Jane Morrill Tazelaar 

Tom Thompson 

Charles D. Weston 

Eva White 

Stanley Wszola 

ASSOCIATE TECHNICAL EDITORS 
Curtis Franklin Jr., Best of BIX 
Margaret Cook Gurney, Book Reviews 
Brenda McLaughlin, Applications Software 
Reviews, San Francisco 


COPY EDITORS 
Bud Sadler, Chief 
Jeff Edmonds 
Nancy Hayes 
Cathy Kingery 
Lauren Stickler 
Warren Williamson 
Judy Winkler 


ASSISTANTS 

Peggy Dunham, Office Manager 
Martha Hicks 

L. Ryan McCombs 

June N. Sheldon 


NEWS AND TECHNOLOGY 

Gene Smarte, Bureau Chief, Costa Mesa 
Jonathan Erickson, Senior Technical Editor, 
San Francisco 

Rich Malloy, Senior Technical Editor, New York 


Cindy Kiddoo, Editorial Assistant, San Francisco 


ASSOCIATE NEWS EDITORS 
Dennis Barker, Microbytes 
Anne Fischer Lent, What's New 
Stan Miastkowski, What's New 


CONTRIBUTING EDITORS 

Jonathan Amsterdam, programming projects 
Mark Dahmke, video, operating systems 
Mark Haas, at large 

Rik Jadrnicek, CAD, graphics, spreadsheets 
Robert T. Kurosaka, mathematical recreations 
Alastair J. W. Mayer, software 

Alan R. Miller, languages and engineering 
Dick Pountain, U.K. 

Roger Powell, computers and music 

Phillip Robinson, semiconductors 

Jon Shiell, high-performance systems 


ART 

Nancy Rice, Art Director 

Joseph A. Gallagher, Assistant Art Director 
Jan Muller, Art Assistant 

Alan Easton, Drafting 


PRODUCTION 

David R. Anderson, Production Director 
Denise Chartrand 

Michael J. Lonsky 

Virginia Reardon 


TYPOGRAPHY 

Sherry McCarthy, Chief Typographer 
Selinda Chiquoine 

Donna Sweeney 


EXECUTIVE EDITOR, BIX 
George Bond 


SENIOR EDITOR 

David Betz 

ASSOCIATE EDITORS 

Tony Lockwood 

Donna Osgood, San Francisco 
MICROBYTES DAILY 

Dennis Barker, Coordinator, Peterborough 
Gene Smarte, Bureau Chief, Costa Mesa 
Rick Cook, Phoenix 

Jonathan Erickson, San Francisco 
Martha Hicks, Peterborough 

Cindy Kiddoo, San Francisco 

Anne Fischer Lent, Peterborough 

Rich Malloy, New York 

Stan Miastkowski, Peterborough 

Lynne Nadeau, Peterborough 

David Needle, San Francisco 

Wayne Rash, Washington, DC 

Lamont Wood, San Antonio 

GROUP MODERATORS 

David Allen, Applications 

Frank Boosman, Artificial intelligence 
Leroy Casterline, Other 

Marc Greenfield, Programming Languages 
Jim Howard, Graphics 

Gary Kendall, Operating Systems 

Steve Krenek, Computers 

Brock Meeks, Telecommunications 

Barry Nance, New Technology 

Donald Osgood, Computers 

Sue Rosenberg, Other 

Jon Swanson, Chips 

BUSINESS AND MARKETING 

Doug Webster, Director (603-924-9027) 
Patricia Bausum, Secretary 

Denise A. Greene, Customer Service 
Brian Warnock, Customer Service 
Tammy Burgess, Customer Credit and Billing 
TECHNOLOGY 

a Lisle, Director, Business Systems Technology, 
MH 

Bill Garrison, Business Systems Analyst 
Jack Reilly, Business Systems Analyst 


ADVERTISING SALES 


Dennis J. Riley, Director of Sales and Marketing 


Sandra Foster, Administrative Assistant 
ADVERTISING/PRODUCTION (603-924-644B) 
Lisa Wozmak, Supervisor 

Lyda Clark, Senior Account Coordinator 
Marion Carlson 

Virginia Carpenter 

Karen Cilley 

Brian Higgins 

Wai Chiu Li, Quality Control Manager 

Julie Murphree, Advertising/Production 
Coordinator 

MARKETING COMMUNICATIONS 

Horace T. Howland, Director (603-924-3424) 
Vicki Reynolds, Promotion Manager 

Lisa Jo Steiner, Marketing Assistant 
Stephanie Warnesky, Marketing Art Director 
Sharon Price, Associate Art Director 

Julie Perron, Market Research Analyst 
Cynthia Damato Sands, Reader Service 
Coordinator 


W, ! Officers of McGraw-Hill Information Systems Company: President: Richard B. Miller. Executive Vice Presidents: 
Cis Frederick P. Jannott, Construction Information Group; Russell C. White, Computers and Communications Infor- 
| " n f mation Group; J. Thomas Ryan, Marketing and International, Senior Vice Presidents-Publishers: Laurence Altman, 
Electronics; Harry L, Brown, BYTE; David J. McGrath, Engineering News-Record. Group Vice Presidents: Frank A. Shinal, 
Dodge; Peter B. McCuen, Communications Information. Vice Presidents: Robert D. Daleo, Controller; Fred O. Jensen, Plan- 


TELEMARKETING 
L. Bradley Browne, Director 
Susan Boyd, Administrative Assistant 


PLANNING AND RESEARCH 
Michele Perron, Director 
Faith Kluntz, Copyrights Coordinator 


FINANCIAL SERVICES 


Philip L. Penny, Director of Finance and Services 


Kenneth A. King, Business Director 
Christine Lee, Assistant 

Vicki Weston, Accounting Manager 
Linda Short, D/P Manager 

Marilyn Haigh 

Diane Henry 

Vern Rockwell 

Lisa Teates 

JoAnn Waiter 


PUBLISHER'S ASSISTANT 
Beverly Jackson 


ning and Development; Michael J. Koeller, Human Resources; Talat M. Sadiq, Systems Planning and Technology. 


Officers of McGraw-Hill, inc.: Harold W. McGraw, Jr., Chairman; Joseph L. Dionne, President and Chief Executive Officer; 
Robert N. Landes, Executive Vice President and Secretary; Walter D. Serwatka, Executive Vice President and Chief Finan- 
cial Officer; Shel F. Asen, Senior Vice President, Manufacturing, Robert J. Bahash, Senior Vice President, Finance and 
Manufacturing; Ralph R. Schulz, Senior Vice President, Editorial; George R. Elsinger, Vice President, Circulation; Ralph 


J. Webb, Vice President and Treasurer. 


BYTE, BYTE , and The Smali Systems Journal are registered trademarks of McGraw-Hill Inc. 


4 BYTE * MARCH 1987 


CIRCULATION (800-423-B912) 

Dan McLaughlin, Director 

Jennifer Price 

James Bingham, Single-Copy Sales Manager 
Claudette Carswell, Distribution Coordinator 
Karen Desroches 

Louise Menegus 


PERSONNEL 
Cheryl Hurd, Office Manager 
Patricia Burke, Personnel Coordinator 


BUILDING SERVICES/TRAFFIC 

Anthony Bennett, Building Services Manager 
Mark Monkton, Assistant 

Agnes E. Perry, Traffic Assistant 


RECEPTIONIST 
Donna Healy 


EDITORIAL AND BUSINESS OFFICE: 
One Phoenix Mill Lane, Peterborough, New Hampshire 
03458, (603) 924-9281. 


West Coast Offices: 425 Battery St., San Francisco, CA 
94111, (415) 954-9718; 3001 Red Hill Ave., Building #1, Suite 
222, Costa Mesa, CA 92626, (714) 557-6292. New York 
Editorial Office: 1221 Avenue of the Americas, New York, 
NY 10020, (212) 512-3175. 


BY TEnet: (617) 861-9764 (set modem at 8-1-N or 7-1- E; 300 
or 1200 baud). 


smARTAORK Keeps 


Getting Smarter 


Smarter Artwork 


Three years ago, Wintek engi- 
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
sSMARTWORK the most popular 
PCB CAD software available. And 
thanks fo them, smARTWORK keeps 
getting better. 


SITAM WURK TANSTOrMS 
your IBM PC into a PCB CAD system 


Interactive routing, continual 
design-rule checking, pad shav- 
ing, and production-quality 2X 
artwork have always been a part 
of smARTWORK. And now that 
many customer suggestions have 
become a part of the software, 


SMARTWORK is an even better 


Using an Epson or IBM dot-matrix 
printer, you can create 2X artwork and 
4X or 2X checkplots in a fraction of the 
time hand-taping requires 


New smARTWORK Features 
Г] Silkscreen layer for component 


L] Text capabilities for all three 
layers 


О Selectable trace widths and 
pad shapes and sizes 
Û User-definable library 
О Ground planes created with а 
single command 
О Solder-mask and padmaster 
plots generated automatically 
O Quick printer 2X checkplots 
[1 Additional drivers for printers 
and plotters 
I} Optional drill-tape and 
Gerber photoplotter utilities 
О AutoCAD® ОХЕ file output 
LI Completely updated 
manual 


J 800 number for free 
a technical assistanee 


2" by 4” section of a 10" by 16" double- 
sided board with silkscreen layer 


placement and identification e 


Camera-ready 
2X artwork from an HI or HP pen plotter 


The Smart Buy. Guaranteed. 


Still priced at $895, smARTWORK 
is proven, convenient, and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
SMARTWORK to work for you 
tomorrow. That's smart work. 


System Requirements 


О IBM PC, PC XT, or PC AT with 384K 
RAM, and DOS V2.0 or later 

D) IBM Color / Graphics Adapter with 
RGB color or B&W monitor 

L] IBM Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

[LJ Houston Instrument DMP-40, 44, 42, 
54,52, or Hewlett-Packard 7470, 
7475, 7550, 7580, 7585, 7586 pen 
plotter 

D) Optional Microsoft Mouse 


Wintek Corporation 

4804 South St. 

Lafayette, IN 47904 
Telephone: (800) 742-6809 
In Indiana: (317) 742-8428 
Telex 70-9079 WINTEK CORP UD 
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The Enigma of the Amiga 2000 

What is a 4.77-megahertz 8088 doing in- 
side a 7-MHz 68000 system like the 
Commodore A2000 (aka Amiga 2000), 
covered this month in our lead feature 
article? Running IBM PC software, of 
course. The Amiga 2000 is the first of 
several new personal computers that 
offer IBM compatibility as one of several 
features. The Amiga 2000 has a lot going 
for it: the open architecture, with seven 
internal expansion slots; the Janus card, 
an IBM PC XT clone that shares dual- 
portRAM with the 68000; and the ability 
to use several slots for IBM-compatible 
cards, like card-mounted hard disks and 
disk controllers, and thereby to open up 
the entire world of IBM-compatible 
peripheral devices to the Amiga. 

Besides the seven main expansion 
slots, the Amiga 2000 has two special 
slots: one for a CPU and another for a 
video controller. Try as we might, we 
were unable to pry out of Commodore 
any significant information about plans 
for those two slots. If the CPU slot 
should receive a 68020 with memory 
management unit and floating-point chip 
soon, the Amiga 2000 may emerge as a 
powerhouse. Commodore already has 
projects involving the 68020 under way 
in its labs but says nothing about what 
will emerge or when. If the video slot 
should receive a card that provides 640 
by 400 noninterlaced video, one of the 
strongest objections to the Amiga would 
be overcome. 

After much discussion, we decided 
against making the Amiga 2000 a cover 
story. With both the CPU slot and the 
special video slot unused, the Amiga 
2000 is a very much enhanced Amiga 
1000 rather than the foundation of a new 
series of machines. The Amiga 2000 
does open up the Amiga 1000 more than 
the Macintosh Plus opened up the Mac- 
intosh. But as with the Mac Plus, the 
Amiga 2000 has the same processor run- 
ning at the same clock speed with the 
same display controller as the previous 
machine in the series. 

We have not yet had access to Atari’s 
new Mega STs, its $499 IBM PC com- 
patible with built-in EGA compatibility, 
or its $1500 laser printer. We will cover 
these products as soon as we get our 
hands on them. We also await the new 
Commodore IBM PC compatibles intro- 
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EDITORIAL 


duced at the Consumer Electronics 
Show. 


New BIX Hardware 

BIX, the BYTE Information Exchange, 
now has more than 12,000 users, the es- 
timated capacity for the 1986 Arete 
supermicrocomputer running BIX. The 
system continues to perform well despite 
the heavy work load, but it is clear that 
the hardware must be expanded dramati- 
cally to support the substantial growth 
planned for 1987 and beyond. Indeed, 
we stopped promotional mailings for 
several months in order to avoid swamp- 
ing the current 88-port BIX system. We 
will replace the system with a new one 
capable of supporting 250 simultaneous 
users, with NFS (network file server) 
networking capability to provide for 
expansion to even greater size. Approxi- 
mately 20 companies were invited to sub- 
mit proposals for the next generation of 
BIX hardware, and most did so. Bidders 
were required to submit hardware con- 
figurations permitting growth to 500 and 
then 1000 simultaneous users. 

As of this writing, the number of bid- 
ders has been narrowed to four by our 
technical team at McGraw-Hill in New 
York. Two supermicrocomputer compa- 
nies and two superminicomputer compa- 
nies remain in contention. We are install- 
ing BIX software on all the remaining 


contenders and running simulations of 
various user loads. 

By the time you read this, we should 
have selected a vendor and be in the pro- 
cess of installing the new system. If we 
should encounter performance problems 
before the new system is up. rest assured 
that hardware capacity will soon triple. 


New Staff for Microbytes Daily 

We are pleased to announce that manage- 
ment has authorized expansion of the 
staff of the Microbytes Daily news ser- 
vice that operates on BIX. These staff 
additions will enable us to provide com- 
prehensive product coverage in the 
microbytes.hw and microbytes.sw sec- 
tions, as well as to expand our coverage 
of technology news and preannounce- 
ment product news in the general micro- 
bytes/items section and timely feature 
articles in the microbytes/features 
section. 

The entire news service is available at 
standard BIX rates—vastly less than the 
rates charged by other on-line news ser- 
vices. Furthermore, the Microbytes 
Daily news service is interactive. If you 
want coverage of a specific topic and 
can't find it by using the "search" com- 
mand, please send BIX electronic mail to 
"microbytes" and let us know. We'll do 
our best to dig out the information you 
need. Before major computer shows, we 
post the list of scheduled exhibitors and 
ask BIX users to tell us which exhibits 
they are most interested in. We then visit 
those exhibits at the show. All in all, 
Microbytes Daily is well worth consult- 
ing before you make any purchasing de- 
cision about computer products. 


80386 Events 
If your interests lie in 80386-based sys- 
tems, you shouldn't miss the rich related 
events on BIX. The 0s386 conference has 
fascinating in-depth discussions of sys- 
tems software issues. Users386 has an 
exchange of user opinions and reactions 
to the early 80386 machines. Finally, 
BIX's Compaq conference has a lively 
topic on the Compaq 386. We'll publish 
some highlights in BYTE, but we don't 
have room for nearly enough of the valu- 
able information found in these three 
conferences. 
—Phil Lemmons 
Editor in Chief 


When computers get down to business, they move up to Maxell. 


maxell 
MF 2-00 


Maxell is ready when you are 
with the newest technology 
in magnetic media. A perfect 
example is this double-sided 
315" microdisk. 


Zu 


7. THE GOLD STANDARD 


Maxell Corparation of America, 60 Oxford Drive, Moonachie, NJ 07074 
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The Next Evolutionary Step 
in Communications Software 


F the world of communications, 
the result of natural selection 
isn't always “terminal”. 


You can access your mini computer 
using standard terminals. But the 
smarter alternative is an IBM* com- 
patible PC and SmarTerm terminal 
emulation software—an advanced 
species of communications software. 


Persoft began where most terminal 
emulation software companies strive 
to end—with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 


SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* graphics 
capabilities of a DEC* VT240* termi ; 
nal, but adds capabilities that are | 
only possible through the power 
of a PC. 


Features like error-free data transfer 
(using Kermit or XMODEM protocols) 
and programmable softkeys. And now 
with the new add-on network kit, you 
can communicate through several 
popular networks. 


SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General* and Tektronix terminal 
emulation software in the industry. 


Make the "natural selection." Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, Inc. 

465 Science Drive 
Madison, WI U.S.A. 53711 
(608) 273-6000 

Telex 759491 


smarjerm X 


ur , PET sD 


ретин 
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Smarlerm Terminal Emulation Software 
... The Natural Selection 


*Persoft and SmarTerm are registered trademarks of Persoft, Inc. ІВМ is a registered trademark of Intemational Business Machines, Inc. DEC, VT and ReGIS are trademarks of Digital Equipment Corporation. 
Tektronix is a registered trademark of Tektronix, Inc. © Persoft, 1987, All rights reserved. 


Staff-written highlights of devclopments in technology and the microcomputer industry. 


Genetic-Management Software Helps Biologists 


MICROBYTES 


Save Endangered Animals 


Biology researchers at the University 
of California's San Diego campus have 
proven what a lot of people have 
suspected for a long time—computers 
are for the birds. Biologists here are 
using Ped-Pak, a genetic-management 
program originally written to help save 
certain endangered captive species 
such as the California condor. The 
program, written by professor Mike 
Gilpin, consists of a database that con- 
tains all known pedigree information 
about an endangered species (the "stud 
book") and a projection model that 
makes offspring predictions (based on 
hypothetical matings) two or three 
generations away. Different species can 
be monitored by simply using the 
projection model with a different 
database. 

The purpose of the program, accord- 
ing to Gilpin, is to prevent harmful in- 
breeding among endangered animals in 
captive environments like zoos. “As 
the in-breeding coefficient goes up, so 
does the death rate," Gilpin explained. 
By tracking the ancestry of captive 
animals and making projections along 
the way, biologists can avoid problems 


as far as five years away. 

Gilpin wrote the program in VAX-H 
BASIC on a UCSD computer. Since 
few, if any, zoos have access to a 
mainframe, Gilpin ported the program 
first to a Macintosh and then to an 
IBM PC. The early microcomputer 
versions were coded in both C and 
Microsoft BASIC. Since the pedigree- 
tracking portions of the program de- 
pend upon recursive algorithms, 
however, he switched to True BASIC, 
which supports recursion for the final 
version of the program. “The only dif- 
ficult part of the programming was 
making the software user-friendly 
enough;" Gilpin said. He said that had 
he used the Macintosh Toolbox rou- 
tines, "it would have been much 
simpler, but I knew I would have to 
port it to the IBM PC, since not very 
many zoos have Macs." 

Virtually every zoo in the US and 
Europe is taking part in a program 
established four years ago to control 
the breeding of endangered captive 
animals. Gilpin said he expects Ped- 
Pak will be adopted as part of the 
program. 


Sensor Provides Inside Look at Integrated 


Circuits 


An electro-optic sensor that lets 
engineers look inside the circuitry of 
integrated circuits and make on-chip 
measurements has been developed by 
researchers at Stanford University’s 
Ultrafast Electronics Laboratory (Stan- 
ford, CA). The sensor, which uses 
laser beams and fiber optics, has so 
far been able to measure microwave 
signals of up to 40 gigahertz on 
gallium arsenide devices, but resear- 
chers believe the device should be able 
to measure signals in the 100-GHz 
range. Frequencies measured on silicon 
devices have been in the 
200-megahertz range. 

When probing a circuit, a laser 
beam is split into two parts, with one 
part aimed at a standard reference 
point and the other at the junction 


region or gate. The two beams are 
then reflected and combined. The 
resulting optical index produces a 
"very efficient readout” and can then 
be measured, said professor Bert Auld, 
who, along with professor David 
Bloom, developed the sensor. Silicon 
integrated circuits are measured in 

real time, while stroboscopic snapshots 
are taken for measurements of GaAs 
chips, 

Semiconductor manufacturers have 
expressed interest in the sensor 
because such a device will enable 
them to quickly test a chip as it is be- 
ing developed. "As they process the 
chip, [they can] measure what the 
electrical properties are, so that if 
something goes wrong at a certain 
stage, they can correct it," Auld said. 


NANOBYTES 


The Astronomical Society of 
the Pacific has published a list 
of microcomputer software for , 
stargazers and planet watchers. 
The eight-page "Computer Soft- 
ware for Astronomy" contains 
annotated listings of 89 astron- 
omy-related programs. The non- 
profit group will send you a 
copy if you send a $2 donation 
to ASP, Computer List Dept., 
1290 24th Ave., San Francisco, 
CA 94122. Add $1 for postage if 
you live outside the United 
States... . For $4995, Sym- 
metric Computer Systems (San 
Jose, CA) is selling a 22-pound 
transportable computer called the 
375, based on a 10-MHz NS 
32016, that comes with a 50- 
megabyte Winchester disk, 
l-megabyte 5 4-inch floppy 
drive, 2 megabytes of RAM, 
four serial ports, one parallel 
port, 4.2 BSD UNIX, and eight 
languages: C, FORTRAN, 
Pascal, BASIC, APL, Prolog. 
LISP, and Assembler.... The 
Apple Programmers and Devel- 
opers Association (Renton, 
WA), a project of the Seattle- 
based A.P.P.L.E. Co-op, is 
offering the Macintosh Pro- 
grammer's Workshop, an assem- 
bly language environment that 
includes an editor/command 
interpreter plus an assembler, 
linker, debugger, ROM inter- 
faces, resource editor, resource 
compiler/decompiler, and util- 
ities. It sells for $100. APDA 
annual dues are $20; you can 
phone them at (206) 251- 
6548.... Top speed awards go 
to gallium arsenide: Researchers 
at Hughes Aircraft built an 
integrated circuit that runs at 18 
GHz, and scientists at Bell- 
Northern Research fabricated a 
multiplier chip that can multiply 
two 4-bit numbers in 1 nanosec- 
ond.... Asahi Glass (Tokyo) 
and Komag (Milpitas, CA) are 
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developing glass substrates for 
use in high-capacity sputtered 
thin-film disks. The joint venture 
says the first glass disks will let 
designers build 5'4-inch Win- 
chesters with capacities as high 
as 90 megabytes and 3'^-inch 
drives that can store 40 mega- 
bytes.... Infoscience Services 
(Northbrook, IL) has scheduled 
its Computer Aided Laboratories 
Symposium and Exhibition for 
May 12-14 at the Sheraton 
O'Hare in Chicago. The sym- 
posium will focus on laboratory 
automation and will include ses- 
sions on lab networking, com- 
munications, chemometrics, arti- 
ficial intelligence, robotics, and 
data acquisition. To acquire 
more data, phone (312) 291- 
9161.... MicroPro Interna- 
tional (San Rafael, CA) said it’s 
planning a new version of Word- 
Star 2000 for this year, which 
will have desktop publishing 
features, and a publishing 
package being designed by Island 
Graphics. ... Vanna White fans, 
gct ready. ShareData (Chandler, 
AZ) will be coming out with 
software games based on televi- 
sion shows “Wheel! of Fortune, " 
“Jeopardy,” and “Family 
Feud... Wed like to close 
with a fond farewell to The 
Homebrew Computer Club, 
which held its last meeting in 
Dcccmber. Long-time moderator 
Lee Felsenstein said the group, 
which served as a breeding 
eround for computer innovations 
and Silicon Valley companies, 
would meet again on "special 
Occasions." At the last meeting, 
one member speculated, “If it 
wasnt for Homebrew, the first 
personal computer might have 
come out of Route 128 in Boston 
and been called The Maple or 
something. "' 


MICROBYTES 


Art and Technology a Wonderful Mix; 
Remember, Michelangelo Was an Engineer 


Akram Midani, dean of the College 
of Fine Arts at Carnegie Mellon 
University (Pittsburgh), stated in a 
recent interview that, contrary to 
popular belief, art and technology have 
historically been closely intertwined 
and that computers will have a 
tremendous impact on art, probably 
creating new art forms. Midani thinks 
the debate between art and technology 
is somewhat artificial. The artist, he 
says, deals with a whole body of 
technical knowledge of some sort. 
Midani points to Leonardo da Vinci 
and Michelangelo as artists who were 
highly proficient in technology. 
Leonardo’s technical prowess is well 
known, but few realize that 
Michelangelo was also an engineer 
and an architect. 

We are now, according to Midani, at 
the very early stages of development of 
art with a computer. Rock music, says 
Midani, explores technology fully. 
Much of today’s rock is the result of 
devices such as synthesizers, digitizers, 
and samplers. 

Midani thinks too many computer 
artists expend too much effort on the 
same old thing: creating printouts. He 


claims computer artists are merely try- 
ing to create prints without getting 
their hands dirty. Computer art should 
be "art of time,” not just art of space, 
he says. 

He sees four stages in the develop- 
ment of a new artistic technology. In 
the first, there is an ambiguous 
fascination with the capabilities of the 
new technology. In the second stage 
comes an understanding of the useful- 
ness and efficiency provided by the 
technology. In the third stage, the new 
technology begins extending and alter- 
ing longstanding views. And the fourth 
stage marks the dawning of a tremen- 
dous change, which is really a new ari 
form. Midani believes that computers 
are now somewhere between the first 
and second stages. 

Microcomputers, according to 
Midani, are having an enormous effect 
on art. He compares them to the paint 
tube, which freed artists from having 
to mix their own paints and opened up 
the art form to large numbers of 
amateurs. Like the paint tube, the 
microcomputer invites novices to ex- 
plore the new artistic possibilities of 
the medium. 


Synaptics Hopes to Cast Neural Nets in Silicon 


The father of the Z80 microprocessor 
and one of the developers of silicon 
compilers have joined a Silicon Valley 
company that's trying to make com- 
puter chips that mimic the nervous 
systems of animals. If Synaptics Inc. 
(San Jose, CA) can make the concept 
work, the payoff could include much 
faster computers, with far more power- 
ful database management capabilities. 
The firm was founded to turn the 
theories of neurobiologist Gary Lynch 
into useful semiconductors. Lynch 
developed a model of how nerve cells 
transmit and store information, the so- 
called neural net. Neural nets are 
much more highly parallel than 
present-day computers, with processing 


Atari to Roll Out Number-Crunching STs 


Atari Corp. (Sunnyvale, CA) confirmed 
that it plans to introduce 32-bit- bascd 
ST workstations sometime in the sec- 
ond half of this year. "Basically there 
are two hardware components: a 
number cruncher and a higher-resolu- 
tion ST." said Neil Harris. director of 
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marketing communications for Atari. 
“The number cruncher plugs into the 
DMA port on either the current ST or 
the enhanced-resolution ST." 

Harris said the “number cruncher" 
is a 68020-based system with a math 
coprocessor (68881) and memory man- 


power distributed throughout the net. 
They store and access information 
based on content rather than a specific 
location. By casting neural nets in 
silicon, researchers hope to bring these 
capabilities to computers. 

Among the people working with 
Lynch at Synaptics is Frederico Fag- 
gin, who worked on the design of the 
8080 microprocessor for Intel and then 
moved on to cofound Zilog and help 
design the Z80. The company’s most 
recent acquisition is Carver Mead, 
who helped develop silicon compilers 
to speed the process of turning chip 
designs into silicon. In addition, Mead 
is an expert on how the neurons in the 
human eye process data. 


agement unit. It will run UNIX 
System V software “or something 
close to it," said Harris. The work- 
station will use the Atari ST as a front 
end or as a kind of "genius terminal" 
(using the DMA port) and the ST's 
keyboard, graphics, and other I/O. 


We invented 
the modem that 
makes fewer demands 
on your PC. 


The Ven-Tel Half Card" modem. All the power and speed of our 
regular modems, but with some major advantages for people who 
demand versatility from their.PC. 

Regular modems plug into one of your 
computer’s full-size slots. Just like expan- 
sion boards—color boards, graphics cards 
and memory expanders. 
реа, The Ven-Tel Half 
(ИИИ ө р Card modem is different. 
y It plugs into a short slot, 

freeing up a long slot so 
your PC can handle an addi- 
tional function. And while 
other modems have about 
300 components, ours has 70. 
So it not only demands 
less space from your computer 
—it also demands less power 
and generates less heat. Your PC 
stays cool and stress-free. 

Competitively priced, the Half Card modem is avail- 
able in both 1200 baud and 2400 baud speeds. And it's 
backed by Ven-Tel’s free fve-year warranty. No other 
major manufacturer even comes close. 

If you make alot of demands on your PC... 
demand the less-demanding modem: The Ven-Tel 
PC Modem Half Card. 


Ver-lel 


Modems 


Our free 24-page booklet, “How To Select The Correct Modem; contains 
specific information about our full line of modems. To request your copy, call 
800-538-5121. In California, call 408-727-5721. 
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Process Uses Neutron Beams to Test GaAs, 


Silicon Crystals 


Although neutron beams are often 
associated with future weapons sys- 
tems, they may also provide a lower- 
cost way of producing semiconductor 
chips. The reason for this is a newly 
proposed method of testing for 
crystalline defects in semiconductor 
wafers. Canada’s Chalk River National 
Laboratory has made available for 
commercial use a testing process in 
which neutron beams from a nuclear 
reactor are used to spot flaws in 
gallium arsenide or silicon crystals. 
The test is based on the phenom- 
enon of neutron extinction. Simply 


stated, a beam of neutrons can be 
reflected by a crystal structure, but the 
intensity of reflection varies with the 
perfection of the crystal. Significantly, 
since the reflection occurs in the body 
of the crystal, not just at the surface, 
the reflection intensity is a measure of 
the perfection of the whole crystal at 
once. The test method is said to be 
nondestructive, and induced radioac- 
tivity is said to be minor. 

Most semiconductor wafers are cur- 
rently tested using an “‘etch” test in 
which three wafers are picked from a 
group of about 20. The three samples 


VLSI Could Be Approaching Its Limits 


Very-large-scale integration may be ap- 
proaching the limits of its growth, ac- 
cording to a panel of experts at the In- 
ternational Electronic Devices Meeting 
in Los Angeles. The basis of VLSI is 
cramming more devices, such as tran- 
sistors, onto a single piece of silicon. 
For the past 20 years or so, the device 
density per square inch of integrated 
circuits has doubled every few years, 
resulting in more powerful micropro- 
cessors, higher-capacity memory chips, 
and less-expensive computers. 
According to the panelists, this pro- 


cess can't continue for more than one 
Or two more generations. A combina- 
tion of fundamental roadblocks, tech- 
nology problems, and soaring costs 
will put an end to the cycle. 

As device density increases, devices 
have to become smaller. Today, 2- to 
3-micron geometries (the minimum 
distance between features on the chip) 
are standard; many advanced chips are 
using l-micron geometries, and 
0.1-тісгоп geometries are being ex- 
plored. Devices will eventually become 
so small that the effects of electric cur- 


are destroyed in the process, and the 
quality of the remaining wafers is ex- 
trapolated from the results of the test. 

Since the Chalk River test is non- 
destructive, rapid, and inexpensive, it 
can be used to test all wafers and can 
thus achieve more accurate results. 

Chalk River has tested the tech- 
nology with GaAs and silicon wafers 
and is negotiating with a number of 
semiconductor manufacturers. Accord- 
ing to Paul Browne, business develop- 
ment manager for the laboratory, the 
new testing method should eventually 
lower chip production prices. 


rent flowing through the circuit will 
tend to cause connections to break. 
This is called “electromigration wear- 
out." Another form of wearout, “hot 
electron wearout," will affect the 
thinner oxide layers of the smaller 
devices. The result is that IC reliabili- 
ty and life expectancy will decrease. 

But high costs might curb VLSI 
before device physics does. Each 
generation of chips has been more ex- 
pensive to design and produce, and the 
panelists agreed that the trend shows 
no sign of abating. 


Common LISP Acquiring Object-oriented Features; 


Seeking a Standard 


Common LISP, the standard version of 
the LISP programming language, took 
several years to evolve, so it is no sur- 
prise that the evolution of an object- 
oriented (OO) enhancement to Com- 
mon LISP will be a similarly lengthy 
task. 

At a meeting of an ANSI subcom- 
mittee in Dallas, an administrative 
framework was set for the development 
of the new standard OO enhancement. 
The LISP community is said to have 
already made it clear that it favors the 
Common LOOPS dialect as the basis 
for the new enhancement. There are, 
however, two other candidates: Flavors, 
from Symbolics (Cambridge, MA), 


and Object LISP, from LISP Machine 
(Andover, MA). Their respective pro- 
ponents are expected to lobby for in- 
clusion of some of the stronger 
features of these dialects. By the time 
of the next meeting, scheduled for this 
month, a tentative spec for the new 
OO extension will be circulated; a 
final spec is not expected until early 
1988. 

Despite the lack of an OO standard, 
implementors of LISP on microcom- 
puters are going ahead with variations 
on at least two of the above-mentioned 
dialects. 

ExperTelligence (Santa Barbara, 
CA), which is now offering a full ver- 


sion of Common LISP for the Macin- 
tosh Plus, is including an OO capabili- 
ty similar to an enhanced version of 
Flavors. Coral Software (Cambridge, 
MA) will offer a version of Common 
LOOPS with its Mac-based Common 
LISP system, which it hopes to have 
available by summer. 

And Gold Hill (Cambridge. MA). 
which now sells a subset of Common 
LISP for the IBM PC AT, will offer 
another variation of Flavors for its full 
Common LISP system for the AT and 
80386 systems, due around April. 
Gold Hill said it might also offer ver- 
sions of the other two dialects if 
customers request them. 


TECHNOLOGY NEWS WANTED. 77е news staff at BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep 
track of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcom- 
puting and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on 
BI X to Microbytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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THANKS FOR THE MEMORIES 


Have you ever noticed how time seems 
to change everything? Fashions change. 
Technology changes. Even the microcom- 
puters we use change. Maybe that’s why 
so many of our customers are saying 
goodbye to IBM in favor of a “good buy” 
from Wells American. 


As time goes by, more and more com- 
puter users are realizing what an extraor- 
dinary value our AxStar Ie truly is. It’s 
the only AT class microcomputer that can 
run at 6, 8, 10 and 12 MHz! It’s also the 
only PC/AT compatible that’s “network 
ready" Better yet, each AxStar II now 
comes with your choice of keyboards - 
the original AT version or the enhanced 
“RT” style. Best of all, Аж Star II prices 
start at only $995! 


But what about quality and support? 
Don't worry! Weve been making micro- 
computers longer than IBM! And it shows. 
Our Ax*Star® computers have been top 


rated by leading industry trade journals. 
Even so, weve heard that some "big blue" 
old-timers still worry about trading their 
IBM "security" blanket for better priced, 
higher performance equipment. (Remem- 
ber how difficult it was to give up your 
baby blanket?) Thats why we've arranged 


THE AxSTAR II IS MADE IN THE USA. 
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for RCA, one of the world's largest tech- 
nical service organizations with 18,000 
employees, to provide low cost, nation- 
wide maintenance for our AxStar ll. 
And if that's not enough, every unit in- 
cludes free schematics and a no risk 
money-back guarantee. 


Still need a blanket? Weve got you 
covered! Try out one of our AxStar II's 
and well send you one. It's baby blue, 
monogrammed and...it's absolutely free! 
Well also include a $395 option, at no 
charge, with your first Аж Star II purchase. 
This offer is limited, so call or write us to- 
day. Just because you'll be saying goodbye 
to IBM doesn't mean you'll have to say 
goodbye to quality, support or security. 
Besides, at least you'll still have your 
memories...and your money! 


< Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169 » 803/796-7800 • TWX 510-601-2645 


IGM. Personal Computer AT and AT are trademarks of International Business Machines. 
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"Rampage' With 2 Megabytes Of 
Memory Is The Perfect Addition 
To Our Installed Base Of PC/XTs. 

For years we've equipped ы; 
all of our PCs with AST products, @@ 
like SixPakPlus* But, Debbie , 
... here in accounting ...needed 
more than 640K for her Lotus™ 
1-2-3" expanded memory 
spreadsheet. She suggested an 


AST Rampage board with two megabytes 
of expanded memory 
We bought her the Rampage and the 
results were incredible. Now, Debbie is 
able to fully use her expanded 
memory applications. 
Debbie has been promoted. 
And now all of our older PCs 
and XTs have Rampage boards!" 
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^With SixPakPremium/EGA We Have a Versatile, 
Multifunction/Memory/Graphics Solution In A 
Single Slot. 

Meet Tony, our Financial Officer. He uses 
expanded memory for large spreadsheets, a parallel 
portfor his printer, a serial port fora mouse and 
EGA capabilities for eye dazzling color graphics. 

His XT is equipped with SixPakPremium/EGA. 
It delivers all the features of SixPakPremium with 
complete graphics capabilities—on a single board. 
And it's compatible with popular monochrome, 
color and enhanced color displays. 

Tony has talked about his 
graphics capabilities so much 
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“For New PC/XTs, SixPakPremium™ 
Gives UsThe Right Combination 
Of Multifunction Features and 
Expanded Memory In A Single Slot. f 

TodayisJim'sfirstday His new в 
PC XT is equipped with AST's 
SixPakPremium. It gives him all 
the features ofa SixPakPlus and 
Rampage —combined into a 
single slot. 

Eventhough Jim only needs 


es Board 
Tailoring 


that nowother departments are requesting 
SixPakPremium/EGA...Engineering, Sales, even 
Advertising. 


Wetrust Tony to know finances. 
And he's found us a bargain in 
SixPakPremium/EGA" 
“How We Increased Our 
Productivity With 
The AST Premium Series! 
To take full advantage 
of expanded memory, 
AST includes an operat- 
ing environment soft- 
ware package with 
every Premium Series 
board. With it Jim, 
Debbie and Tony 
can load applications 
into memory once in the 
morning.Then they're able to 
moveinstantly between the appli- 
cations and even execute multiple 
tasks atthe same time. 
For example, they cansorta 
dBASE IIT" file, calculate a Lotus 1-2-3 


ASI «s INC. 


one megabyte of memory now, as he develops his 
skills and projects, he'll be able to add a second 
megabyte ofmemorytothe 
SixPakPremium board.There's 
also a serial port, parallel 
portand battery-backed 
clock /calendar. 

Jim represents a new 
generation in the company. 
So does SixPakPremium. 
They're the future" 


Give 


Our PCs” 


spreadsheet and edit a WordStar" document all at the 
sametime...onthe same PC" 

To Learn More Call AST Today at (714) 
863-1480. Or send the coupon to AST Research, Inc., 
2121 Alton Avenue, Irvine California 92714-4922, 
Attn: M.C. 


AST markets products worldwide —in Europe call: 441 568 4350; in the Far East call: 852 
0499 9113; in Canada call 416 826 7514. AST, the AST logo, Rampage and SixPalsPlus registered 
trademarks and Premium Series and SixPakPremium trademarks of AST Research, Inc. Lotus 
and 1-2-3 registered trademarks of Lotus Development Corp. dBASE HI registered trademark 
of Ashton-Tate. WordStar registered trademark of MicroPro International. Copyriulit 1986 
AST Research, Inc. All rights reserver. 


YES! Send me more information today on AST's Premium Series. 


Name 
Title 
Company 
Address 


City/State/Zlp 


pn——————————————————————————X—————— | [ 


Telephone ( ] 


Send to: AST Research, Inc., 2121 Alton Avenue, 
Irvine, California 92714-4922, Attn: M.C. 
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All Together Now 

As the user of an Amiga text editor and 
word processor at home, and of two dif- 
ferent word processors at the two offices 
where I work, I feel that there is a need 
for a low-level text-editing standard. 

For example, to move the cursor to the 
end of the line it's on requires a different 
command for each of the word processors 
I use. An agreed-upon standard employ- 
ing intuitively simple keystrokes like Ctrl- 
right arrow (the arrow keys, once unavail- 
able to many CP/M users with dumb 
terminals, are now built into every “real” 
computer except the Macintosh) to move 
the cursor to the right end of the line 
would greatly simplify things for many 
users. All universal editing functions, such 
as cursor navigation, search and replace, 
block delete and copy, and help cues, 
could be invoked with the same key- 
strokes. Software vendors could benefit 
through reduced learning time, due to 
familiar commands. This would increase 
the appeal of their products. 

Major changes to existing software 
needn't be implemented. Rather, devel- 
opers might just include a software tog- 
gle whereby users could choose between 
using a program's own unique editing 
commands and the standardized com- 
mands. All such a standard needs to 
become a reality is backing from a major 
software company. 

Jeff Mings 
Hauula, НІ 


Radon Attention 

Referring to the letters from Howard Mark 
and Forrest Mims III (“СЕТ Radiation." 
November 1986), I must point out that 
there is already a large body of academic 
literature on this topic. The Health Physics 
Journal and National Institutes of Health 
studies indicate that CRTs do not emit 
harmful amounts of radiation. Recently, 
it was speculated that radon gas may be 
a radiological health hazard. The Health 
Physics Journal published a study that in- 
dicates that CRTs attract radon gas 
because of the electric field created by the 
scanning electron gun. 

Although it is possible to measure the 
radiation emitted by CRT devices outside 
the laboratory, the results reported by Mr. 
Mims must be interpreted as "below the 
lower limit of detection" because of the 
statistical nature of radiation detection. I 
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encourage readers of BYTE to measure 

the radiation emitted by CRTs. Howcver, 

they should use proper statistical methods 
when analyzing the results. 

Mitchell F. Wyle 

Zurich, Switzerland 


Assorted Flavors 

I’m pleased that Seymore J. Metz knows 
an outrageous claim when he secs one 
("Sort Run Times," December 1986), and 
| certainly wouldn't want to be taken 
seriously about a linear time claim for a 
sort algorithm. My distinction between 
thcory and practice was meant to indicate 
that, although no general algorithm will 
sort in less than л log n time, it is some- 
times possible within practical situations 
to achieve results that are effectively 
linear. Specifically, within a wide range 
of sizes useful to me, I was able to sort 
files with exactly two reads and two writes 
per record. 

My original description was undoubtcd- 
ly less than clear, especially since I hadn't 
had any reason to generalize the sort 
beyond its two-pass version. The gen- 
eralized version turns out to be a varia- 
tion on the merge sort. The following may 
help to clarify: 

Sorts come in at least three flavors: sorts 
that will fit entirely into RAM, sorts of 
data many times the size of available RAM 
but which fit entirely on direct-access 
storage (disks), and sorts of data too big 
for available disk space, which require 
multiple tape drives. My situation re- 
quired the sorting of a disk file several 
hundred times the size of RAM job space, 
in a format our sort utility couldn't han- 
dle. The specific memory and file sizes 
arent important, only relative sizes. 
Sooner or later, everybody is going to have 
to do an external sort. Just hope you can 
do it without resorting to tape. 

Sort objectives come in any number of 
flavors. Since I was planning on late-night 
runs, my sole concern was total elapsed 
time for the job, which meant minimiz- 
ing disk access and letting the CPU cycles 
fall where they might. 

The common choice for external sort- 
ing is the merge sort, which is primarily 
a tape sort. A file with л records is read 
into available memory 7 records at a time, 
sorted, and written out to two new tapes, 
which will then contain n/m groups (or 
runs) of п records each. The two tapes 


are merged to produce two new tapes with 
n/2m runs of length 2m. These produce 
tapes with n/4m runs of length 4m, and 
so on, until one tape contains one run of 
length л. The merge sort runs in л log л 
time, specifically (n log, (/1/m)) or there- 
abouts. A simple improvement uses mem- 
ory as a buffer to increase the size of the 
output runs and therefore increases the 
speed of the sort by about a factor of 2. 

My suggestion is to use internal mem- 
ory to increase, not run size, but the 
number of runs being merged. After the 
initial pass, we have n/m runs of length 
m. On the next pass, why not create n/m? 
runs of length т, then n/a? of length Р, 
and so on? Note that this won't work with 
tape, but on disk it's easy to treat one in- 
put file as multiple segments via record 
access. 

The time of this sort (in disk access) is 
still л log n, but it's about n 109, т. With 
only 300 records in memory, this could 
still cut elapsed time by 75 percent over 
the improved merge sort. A file of 90,000 
records would be sorted in two passes in- 
stead of about six with the improved 
merge. A hefty 100 million records is 
finished in four passes, not fourteen. 
There is some increased CPU overhead 
with this variation, but, in my case, | 
could afford it. | 

In fairness to my former employers, а 
few million in sales and a staff of 40 may 
not be multinational, but we liked to think 
of ourselves as far from trivial or irrele- 
vant. In Northeast Ohio we know a dif- 
ferent big word—unemployment. 

John W. Ward 
Waynesburg, OH 


Updating ASCII 

Robert Sneddon has hit on an idea I have 
been kicking around for about a year now 
("In Search of Cheaper Transmission," 
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LETTERS POLICY: 7ó be considered for pub- 
ication, a letter must be typed double-spaced 
on one side of the paper and must include your 
name and address. Comments and ideas 
should be expressed as clearly and concisely 
as possible. Listings and tables may be printed 
along with a letter if they are short and legible. 
Because BYTE receives hundreds of letters 
each month, not all of them can be published. 
Letters. will not be returned to authors. 
Generally, it takes four months from the time 
BYTE receives a letter until it is published. 


XRCHIDS JET 386: 


J POWER FORTHE FUTURE NOW € 


Announcing an end to obsolescence. 
Orchid Technology’s Jet 386™ accel- 
erator card extends the life of your 
computerinvestment into the 1990s— 
it puts power in your AT that you 
won't outgrow. 


hree Times Faster 
than an AT 


It’s up to three times faster than an 

AT depending on the application, and 
speedis just one benefit. Unequalled 
compatibility and provisions for 
upcoming 386 software mean your 

Jet 386 will handle whatever the future 
hasin store: CAD, spreadsheets, 
networking... 


Inquiry 21] for End-Users. 
Inquiry 212 for DEALERS ONLY. 


Е аѕу Upgrade 


Easy to use, there’s nothing new 
to learn and no new programs to buy. 
At 25% of the cost of buying a new 386 
PC, it’s easy on your pocketbook, too. 


rom the People 
Who Started It All 


Orchid combined 80386 power with 
the technology perfected for the XT in 
the TinyTurbo and PCturbo 286e. Like 
these critically acclaimed accelerators, 
Jet 386 is built for lasting value. 


Call Orchid to find out how you can 
experience the future today. And ask 
how Orchid can modernize your 
whole office with turbos, graphics, 
networking, and multifunction 
products. 


Jet 386, PCturbo 286e and TinyTurbo 286 are trademarks of Orchid Technology. All other products named are 


trademarks of their manufacturers. 


Norton SI 


“JET 386 


IBM AT 
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Building for the Future 


45365 Northport Loop West 
Fremont, CA 94538 
415/490-8586 Tlx: 709289 
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A fully compatible 256k EGA card with a parallel 


The Only EGA 


=a) 


port for only $209. If you buy any display card: 
Color, Monochrome, Hercules, or EGA, without 
reading this ad, you’re probably throwing away a 


lot of money. 


This really is the only display 
board you may ever need. Regard- 
less of what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, even if you are only going to 
use a Monochrome Display. This 
means one board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrade path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
runs with the 640x200, 320x200 
Color Display. 


memory, and a parallel printer 
port. That means no extras for later, 
and 16 simultaneous colors dis- 
played from a palette of 64 colors, 
and crisp clear text on both Mono- 


If you are not completely aatisfied with your 
purchase, you may return it within 30 daya of 
purchase for à complete refund, including the 
cost to send it back. If you can get any dealer or 
competitor to give you the same Me Risk Gsarantee, 
buy both and return the one you don't like. 


mm 


1 For fastest delivery, send cashier's check, 
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money order, or order by MasterCard/Viaa. 
Personal Checks allow 18 days to clear. 
Company purchase ordera accepted, call for 
prior authorization. California residenta add 
6% aales tax. 
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chrome and Enhanced Color Dis- 
plays - features or options that are 
not available on some EGA boards. 
Since all your current software will 
run, you're set for today, and 
prepared for the standard of the 
future. 


Of course, many of you will want to 
take advantage of the EGA card 
right away, so we are offering a 
special deal when you buy the board 
together with a Basic Time HR 
31-350 monitor - you get both for 
just $649, or the card only, for $219. 
In addition to our fine products, 
Qubie' offers unparalleled service 
which includes our 30-Day No Risk 
Guarantee, one year warranty, 48- 
hour turnaround and Federal Express 
on warranty repairs, and our Tech- 
nical Support Line open Saturdays 8 
- llam PTZ. 


QUBIE' 


Department B 
507 Galle San Pablo 
Camarillo, California 93010 


Inside California 
805-987-9741 
Outside California 


800-821-4479 


London (01) 223-4569 Sydney (02) 579-3322 
Paris (01) 321-5316 Canada (403) 434.9444 


Hours: M-F 8am - 5pm PTZ 
Sat Ват - 11am PTZ 
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November 1986). He mentioned updating 
the ASCII character set and 16-bit micros, 
but did not link the two. That is the key 
to what I wanted to do. Text compression 
wasn't the main aim of the technique I 
worked out. I decided to take advantage 
of the 16-bit word length of most sensible 
computers. I decided that the enormous 
investment in 8-bit (ASCII) software. 
would prevent any drastic changes. Then 
I looked at ASCII closely. Most text-can 
be written using only 7 bits; 7-bit ASCII. 
The eighth bit is wasted on obscure graph- 
ics characters (which are not standardized 
anyway). I decided to use 7-bit ASCII as 
a basis for a standard using 16-bit words. 

If bits 7 and 15 are both 0, a word rep- 
resents two 7-bit ASCII characters. If 
either is set, then the word as a whole 
represents something else. This leaves 
48K characters in the standard character 
set. Effectively, the ASCII character set 
is mapped 128 times into a 64K set. Los- 
ing some space in the map is an accept- 
able compromise if it avoids taking up 
twice as much space for text. 

I had wondered what to put into the set 
after Greek, Chinese, Arabic, and Japa- 
nese characters. Perhaps I should look 
closer at the word count in representative 
samples of text. It would be easy to in- 
clude, say, 4000 words in the standard set. 
Personally, I would include all of the most 
commonly used words plus all of those 
spelled differently in the U.K. and the 
U.S. You, too, could write English! 

In addition to all of the usual text char- 
acters, the character set would include 
control codes for font changes, paragraph- 
end, soft hyphen, boldface, underline, 
proportional spacing, and all the other 
functions needed in typesetting text. If this 
develops into a real standard, it should 
control the way unsupported functions 
should be handled. It may be quite a while 
before anyone develops flashing ink. 

Colour (I did say English) is a problem. 
It would be possible to use 16 codes for 
foreground and 16 for background 
colours. This seems too limiting. Now that 
computers are starting to use colour 
seriously, it might be better to use an 
escape sequence. One character would 
represent the message “The word follow- 
ing this is a binary representation of the 
new foreground colour.” For the near 
future, 64K foreground and 64K back- 
ground colours should be enough. Until 
the new 32-bit character set is introduced, 
of course. 

There are practical problems in apply- 
ing this new standard to existing ma- 
chines. Most of them can be dealt with by 
using filter programs, which would ex- 
pand the nonASCII codes into escape se- 
quences, possibly the ANSI codes. 


continued 
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Engineering calculation raised toa new power. 


The only software program 

to combine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 

a personal computer. 


| Now you can write 
calculations on 

|. your PC in stan- 
dard math nota- 
tion—mixing text, 
formulas and 
graphics with the 
same free-form ease you have ona 
blackboard or scratchpad. 


No new languages to learn. 
Simply type equations anywhere 
on the screen and MathCAD auto- 
matically calculates and displays 
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your results as numbers or graphs— 
exactly as you want to see them. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text at any point to support 
your work. Then print and save 
your entire calculation as an inte- 
grated document. 


Powerful built-in functions. 
MathCAD handles both real and 
complex numbers and does auto- 
matic unit conversion and dimen- 
sional analysis. It has a full range 
of built-in functions including inte- 
gration, differentiation, fft's and 
cubic splines. Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 


MathCAD 


MathSoft, Ine., I Kendall Sq., Cambridge, MA 02139 


aM 


to signal processing and thermo- 
dynamics to fluid mechanics. 


Call us today. 

We're convinced that MathCAD 
belongs on every engineer's desk. 
At $249, with our no-risk, 30-day 
money-back guarantee, you really 
can't afford not to try it. To place 
your order or to request further 
information, call us now at: 


1-800-MathCAD 


(in Massachusetts: 617-577-1017) 


MathCAD. Once you’ve tried it, 
you'll wonder what you ever did 
without it. Order today. 


Requires IBM PC® ar compatible, 512KB RAM, graphics card. 
IBM PC is a registered trademark of International Business 
Machines Corporation. MathCAD™ MathSoft, Inc. 
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C Programmers! 


db VISTA’: high-speed DBMS 
written exclusively forC 
NOW offers SQL-based query 


High-Speed data retrieval and access... 
just two benefits of using Raima's network 
model DBMS, db_ VISTA. Combine these 
design benefits with those of C—speed, 
portability, efficiency, and you begin to 
understand db VISTA's real measure... 
performance. - 


Says, Dave Schmitt, 
President of Lattice, Inc. 


"If you are looking for a sophisticated C 
programmer's database, db VISTA is it. It 
lets you easily build complex databases 
with many interconnected record types. 
Raima's customer support and documen- 
tation is excellent. Source code availability 
and aroyalty-free run-time is a big plus’ 


db QUERY ': new simplicity 
retains performance! 


db QUERY, our new C-linkable, SQL- 
based, ad-hoc query and report writing 
facility ... provides a simple, relational view 
ofdb VISTA's complex network database. 
No longer will you giveup performance for 
simplicity ... combine db QUERY with 
db VISTA... you have both! 


* Writtenin C 

• Royalty-Free 

* Source Code Available 

¢ Multi-user and LAN capability 
* Fast B-tree indexing method 

* Transaction processing 


| «Faster without DataRedundancy 


* Complete Documentation 


¢ Operating systems: MS-DOS, 
PC-DOS, UNIX, XENIX, SCO XENIX, 
UNOS, ULTRIX, VMS 

• C compilers: Lattice, Microsoft, IBM, 
DeSmet, Aztec, Computer Innova- 
tions, XENIX and UNIX 


30-day Money-Back Guarantee 


Royalty Free 
Price Schedule 


db VISTA db QUERY 


Single-user $ 195 $ 195 
Single-user wSource $ 495 $ 495 
Multi-user $ 495 $ 495 
Multi-user w/Source $ 990 $ 990 
NEW: 

VAX Multi-user $ 990 $ 990 


VA X Multi-user 
w/Source $1980 $1980 


= 
4 клу 


Call Toll-Free Today! 


1 (800) db-RAIMA 


(that’s 1-800-327-2462) 
—OR Call 1-206-828-4636 


| JRAIMA’ 


CORPORATION 


3055-112 N.E., Bellevue, WA 98004 USA р 
(206) 828-4636 Telex: 6503018237 MCI UW 
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Level-0 compliance could be that simple. 
The real problem will be persuading chip 


| manufacturers to produce the new char- 


acter set ROMs. A full 48K character set 
in a 16- by 16-pixel dot matrix would be 
1.5 megabytes. This is no problem for 
computers, but it is too much to expect 
low-cost printers to include a ROM of that 
size until plain-vanilla ASCII is the excep- 
tion instead of the rule. 

So far, the whole idea is still in my 
head; this is the first time I have put any- 
thing down in writing. Does anyone else 
have any ideas? 

Bernard Peek 
Watford, Hertfordshire, U.K. 


Speeding Mandelbrots 

Programs that plot the Mandelbrot set can 
be significantly speeded up by checking 
for repeating values. 

Consider the point (007). Repeatedly 
iterating this value under z < z? + c 
always yields the value (0,02). Indeed, if 
any value comes up a second time, it can 
be said to be "caught" in a repeating cycle 
of some finite period. Once this occurs, 
further iterations are a waste of time, and 
the program can immediately go on to the 
next point, ratherthan waiting until some 
arbitrary number of iterations has been 
performed. 

It turns out that almost all of the points 
that lie within the Mandelbrot set proper 
eventually enter a cycle like this. To check 
for a repeated value, I use a method 
discussed by А. K. Dewdney in “Сот- 
puter Recreations" (Scientific American, 
August 1985) for detecting attractors. 

First, declare two arrays, one for real 
and one for the imaginary components of 
the value being computed. The arrays 
should range from 1 to the maximum 
number of iterations you expect to perform 
for each point. Now, as each new z is com- 
puted, compare its components against the 
array elements (iteration count/2). If they 
don't match, store the values in the array 
elements (iteration count). If they do 
match, you have found a repeat and can 
go on to the next point. I have found that 
this method cuts the number of iterations 
needed to determine if a point lies within 
the set by about 80 percent. 

Note that this has no effect on those 
points that surround the set but don't 
belong to it. You must still check to see 
how long it takes these points to exceed 
a size of 2. Also, the time required to enter 
a cycle increases for points close to the set 
boundary, so that the speed increase is 
greatest for those points that lie deep 
within the set. 

Finally, it is instructive to color-code the 
number of iterations that occur before a 
point within the set enters a repeating 
cycle. It appears that on the boundary 


itself, the point never repeats the same 
value and never grows beyond a size of 2. 
This region is infinitesimally thin and 
marks the transition between two very dif- 
ferent sorts of behavior of the function. 
I would very much like to hear from 
anyone who has found better algorithms 
for computing this and other fractal ob- 
jects. Please feel free to write me. 
Paul McGregor Carlisle 
202 West Harrison 
Royal Oak, MI 48067 


Peter Schroeder's article, “Plotting the 
Mandelbrot Set" (December 1986) con- 
tains a number of points that merit fur- 
ther clarification. 

First, the basic generating formula 
given at the bottom of the second column 
on page 207 is in error; it should read 
z= + с. 

Second, the Mandelbrot set is the set 
of points c on the complex plane for which 
the sequence of complex numbers 


Zo = 0, irl — TG iT 2, 3, 4, ыы. 


does not diverge, as i tends to infinity. 

Schroeder gives undue significance to 
the magnitude of 21000, the number 1000 
deriving perhaps from Dewdney’s article 
in Scientific American. This number is 
based on the assumption that if the se- 
quence does not diverge after 1000 itera- 
tions, it will never diverge. 

As a practical matter, any other “large” 
number could have been chosen instead. 
In fact, we have found that the resulting 
graphic renditions are not materially 
altered if a cutoff value of, say, 256 is used 
instead. In so choosing, of course, the 
computation required for the plot is sub- 
stantially reduced if the plot includes 
many points that are members of the set. 

Because of the long running times re- 
quired, here is an application for which 
optimization assumes real importance. I 
would suggest that one consider the use 
of fixed-point arithmetic at the assembler 
level for the iterative calculation itself. 
This would require treating z and c as 
16-bit numbers with i integer bits and 
16 — i fractional bits, which can be put 
back into the original 16-bit format with 
a (16 — i)-bit arithmetic right shift. This 
approach will realize significant improve- 
ments in running time, especially if an 
8087 is unavailable. 

Benjamin E. Chi 
Albany, NY 


More Updates for ATOMCC 

The purpose of this letter is to inform all 
the users of ATOMCC (written in FOR- 
TRAN 66) that, because of all the bugs 
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Multi-user versions 

for LANs and Xenix. 

When your applications need to 
network, Btrieve's multi-user versions 
connect you to the industry's most 
popular LANs: IBM PC Network, 
Novell Advanced Netware, or 

any DOS 3 network. Btrieve is also 
available for Xenix and multitasking 
operating systems such as MultiLink 
Advanced, Microsoft Windows 

and IBM Topuiew. 


Help is just 
a phone call 
away. Need 
technical support? 
You've got tt! 
Btrieve users 
receive 30 days of 
unlimited phone 
support at no 
charge. This 
“Direct Connect” 
policy is renewable 
for a full year at 
low cost. And try 
SoftCraft's free 
bulletin board for 
technical tips, ` 
seven days a week. 


j 
SB КК 


Thorough documentation, 
easy implementation. Getting 
started with Btrieve is easy: the 
manual is packed with step-by-step 
instructions and examples of every 
Btrieve function in BASIC, Pascal, 
COBOL and C. 


Programmer's 


Choice. 


Where you're a programming 
pro or just beginning, there's 
one thing to remember when devel- 
oping applications: Btrieve. 

The Btrieve file manager is an 
alternative to all those DBMSs that 
promise ease of use— but deliver’ 
something far different. Like languages 
that take weeks to master. Performance 
that fizzles instead of sizzles. Pro- 
grams that won't network. Of course 
you can write applications with 


these "revolutionary" packages. But 


someday you'll wish you hadn't. 
If you know a programming 


. language, you already have what it 


takes to build better applications. All 
youre is Btrieve. 

ieve is the programmer's choice 
for file management. But you don't 
have to be a professional programmer 
to use it. With Btrieve loaded in your 
PC, your programs can use simple 
subroutine calls to retrieve, store and 
update records. 


Btrieve has built-in security features 
and the ability to handle four billion 
byte files. And there are no royalties 
on Btrieve applications. 


SoftCraft 


Р.О Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 


Suggested retail prices: Btrieve, $245; multi-user 
Btrieve, $595; Xtrieve, $245; multi-user Xtrieve, 
$595 (for report generation, add $145 single-user and 
$345 multi-user). Available from SoftCraft and 
selected distributors. Requires PC-DOS or MS-DOS 2.Х, 
3. X, Xenix. Btrieve is a registered trademark and 
Xtrieve is a trademark of SoftCraft Inc. 
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B-tree based for high Q 
performance. Performance 
is all-important, especially as 
your database grows. That's 
why Btrieve implements the b-tree 
file structure—the most efficient 
data access method known. With 
Btrieve your applications run fast. 


Database queries, report 
writing. Add Xtrieve™ to your 
Btrieve applications for a fully- 

relational DBMS. Xtrieve's menu- 
driven interface lets you look up 
information easily —without 
programming. Add our report 
writer option to produce custom 
reports and forms. 


= 
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Interfaces to C, Msc " 

BASIC, Pascal, ~ т 
COBOL. Don't waste time 
learning a proprietary 
language! With Btrieve 
you can use the language 
you know best—and 
immediately begin 
programming the right 
way. Over 15 language 
interfaces 
are available. 


Fault tolerant. 
Btrieve insures 
against database 


wz, disasters. Two levels 
, of fault tolerance 

1 guarantee data integ- 
rity during accidents 
or power failures— 
no extra program- 

К ming required. 


in it, I am no longer supporting it. I have 
recently finished the writing and testing 
of ATOMFT, versions 1.10 and 2.10. 

Version 1.10 was written to satisfy the re- 
quest made by Jet Propulsion Laboratory 
for the capability of solving problems with 
any number of user-defined functions. The 
FT in ATOMFT stands for function. Also, 
ATOMFT is written in FORTRAN 77. It 
is bug-free! And it is perfectly portable. 
The same code can be used for all micros, 
as well as all mainframes. 

Version 2.10 was written to solve con- 
trol problems, otherwise called DAEs 


(BASE Users: 


DON'T CHANGE A THING! 
FoxBASE+ does it all. 


Ask The Reviewers . - - 


«FoxBASE+ Maintains ар) ie 
FoxBASE + zooms to the 


«FoxBASE + is the fastest and easies 


“ SE+ BLOWS 
eos NO changes whatsoever!” 


WHAT FoxBASE+ 
CAN DO FOR YOU 


a YOU DON'T CHANGE YOUR PRO- 
GRAMS. FoxBASE+ runs your dBASE 
II] PLUS applications more than 6 times 
faster without changing one line. 


m Forget about conversion woes. You don't 
have to do a thing to your databases or 
other dBASE files to use FoxBASE+ . 


a You don't have to bend over backward to 
use FoxBase+ . еа in exactly the 
same, familiar, user-friendly way you use 
dBASE II] PLUS. As a dBASE user you 
already know how to use FoxBASE+. 


в FoxBASE+ lets you keep using the best 
parts of dBASE III PLUS. It's a fully 
interactive compiler so you can still use 
great features like EDIT, BROWSE, etc. 


FaxBASE + is а Irademark of Fox Software dBASE ii| PLUS 
Is a trademark of Ashton-Tala. Clipper is а trademark of 

Manituckel, Quicksilver is a trademark of WordTech Syriemi 
Inc. MS is a registered trademark of Microsoft Corporation, 
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t-to-use dBASE pro 
_George Goley: D 
dBASE Ill PLUS AWAY!! . - 


_James Gates, 
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(differential algebraic equations). 

The charge is $200 for the source code 
of version 1.10; $30 for the object code 
of version 1.10 (for use with Microsoft 
FORTRAN 3.30 or later); $1000 for ver- 
sion 2.10 source code. 

Y. F. Chang 
Claremont. CA 


Call for Papers 

Computer Professionals for Social 
Responsibility will be sponsoring a sym- 
posium, "Directions and Implications of 
Advanced Computing,” in Washington, 


ЕШ PLUS Compatibility. - - 


December 9, 1986. 


duct on the market: 
d Advisor, November, 1986. 


ata Base 


. ran every dBASE program | 


Newsletter, 
atlanta Data Base Users Soc per, 1986. 


m FoxBASE+ doesn't make you spend hours 
compiling and linking your programs like 
some "speed-up' products. 

m FoxBASE+ runs your compiled programs 
twice as fast as Clipper and 3 times faster 
than Quicksilver. | 

в Best of all, Single-user MS-DOS 
FoxBASE+ costs just $395 and Multi-user 
FoxBASE+ $595 with a money-back 
guarantee, Royalty-free runtime 
also available. 

If you like dBASE III PLUS, YOU'LL 

LOVE FoxBASE- !! 

So call (419) 874-0162 now for the details. 

After all... 


Nothing Runs Like a Fox. 


FOXBASE Gi 


Fox Software 
2:475 Holiday Lane, Perrysburg. OH 43551 
(419) 84-0162 Telex 6503040827 
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DC., in July. 

The adoption of current computing 
technology, and of technologies that seem 
likely to emerge in the near future, will 
have a significant impact on the military, 
on financial affairs, on privacy and civil 
liberty, on the medical and educational 
professions, and on commerce and 
business. 

The aim of this symposium is to con- 
sider these influences in a social and 
political context as well as a technical one. 
The social implications of current com- 
puting technology, particularly in artificial 
intelligence, are such that attempts to 
separate science and policy are unrealistic. 
We therefore solicit papers that directly 
access the wide range of ethical and moral 
questions that lie at the junction of science 
and policy. 

We request papers that address, but are 
not limited to, such topics as: research 
funding, computing in a democratic socie- 
ty, defense applications and computers in 
the public interest. 

For more information, call Jonathan 
Jacky at (206) 548-4117 or Doug Schuler 
at (206) 783-0145. 

Doug Schuler 

Computer Professionals 
for Social Responsibility 
Box 85461 

Seattle, WA 98105 


Call for Help 

Help! I'm an absent-minded professor 
who's in trouble. I am trying to locate a 
machine-language simulator for the Apple 
II family, which I recall having seen about 
two years ago. The particular simulator I 
have in mind breaks each operation into 
its micro-operations, displaying them on 
the screen as the graphics demonstrate 
their execution. 

My only problem is that I’ve forgotten 
the name of this program! Can anyone 
help me find it? Any leads will be appre- 
ciated. Please call (414) 652-3996 if you 
have any suggestions. 

Charlotte J. Chell 
Carthage College 
Kenosha, WI 


ZBasic Defended 

I have used ZBasic for almost a year on 
a CP/M system. I could not let the com- 
ments from Edward L. Tottle (“Not Your 
Basic BASIC,’ November 1986) go un- 
answered. 

First, while ZBasic has some dif- 
ferences from MBASIC, it is certainly no 
worse than going from, say, MBASIC to 
Color Computer BASIC (to say nothing 
of CBASIC). In addition, the differences 
usually favor ZBasic. Having used several 
varieties of BASIC over the years, I have 

continued 


New! In«a-Vision is Compatible with AutoCAD SQ 


omplex Drawii ing 


FREE AutoCAD Translator 
from MICROGRAFX! 


When you purchase Inea-Vision 
we'll give jou a free copy of our new 
AutoCAD" translator. The 

Micrografx AutoCAD 
+&@ TRANSLATOR (retail value 
|! $100) bi-directionally 
transforms all drawing 
attributes including colors, line 
styles, overlays, fonts, views and 
object hierarchy. (Send 


e created Inea-Vision 
Wis for you. The 
engineer who needs 
more productive 
drafting support. 
The designer who 
needs versatility 
for alternate 
ideas or quick re- 
visions. The ar- 
chitect who needs 
to manage a vari- 
ety of working 
drawings. And the 
businessman who 
needs first-class 
presentation mate- 
rials as well as de- 
tailed flow charts 
and organization charts. 


greater 
detail. Scale, 
rotate and dimen- 
sion symbols, fill an 
area with your 
choices of pre- 


proof of purchase and your 


Point. Click. Draw. registration card to 


Now all you do to create complex defined colors and Micrografx and we return 
technical drawings, systems designs, patterns, as well as your free translator .) 
blueprints, diagrams, illustrations, draw lines with multiple styles , We're conf ident. 
and proposals is point, click and and widths. Other features in- you'll agree — In-a-Vision will 
draw. With IneaeVision’s mouse clude overlays, predefined and make your complex drawing tasks 
support, windowing, icons, | user-definable page sizes, rulers, simple and make you more pro- 


grids, and templates to speed ductive. Satisfaction guaranteed. 
popular applications. = TO ORDER 


CALL: 
800-272 -3729 


Demo disk** or 
brochure available 
to qualified 
customers. In 
Texas or for cus- 
tomer support, call 
(214) 234-1769. 


and pull-down me 
produce drawings more 
quickly, accurately and 
efficiently than ever 
before. IneaeVision’s 
advanced technology 
includes many features 
not found on compar- 
able systems costing thou- 
sands more. For example, you 


Multi-tasking in a PC- 
based CAD system. 


In«a*Vision uses 
multi-tasking to 
enable you to 
continue 
drawing 

while printing 


can pan around in a user-definabie hard copies or edit MICROGRAFX, Inc., 1820 
drawing space up to 68” x 68” and multiple drawings simultaneously. North Greenville Avenue, 
zoom in on specific areas for Richardson, Texas 75081. 
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(Most popular graphics cards, plotters, and printers supported.) 

Microsof t Windows-compatible. Call for specific operating TM AutoCAD is a trademark of Autodesk INC. 

“fer gond only on ur MICROGRAFX 

в In-a-Vision, Micrografx AutoCAD TRANSLATOR, апа 
Offer good only on purchases after January |, 1987 MICROGRAFX are trademarks of MICROGRAFX, Inc. 


**Demo requires MS Windows, Full demonstration system for 


users without Windows available for $49.00. The P icture of Success. Microsoft is a trademark of Microsoft, Inc. 


yet to see two totally compatible versions. 
As for Microsoft’s “Gee, I didn’t know 
you had to put a space there" solution to 
the embedded-word problem, I would 
question whether it is any better, especial- 
ly as it is all but undocumented in any in- 
formation I have seen on MBASIC. 

Second, if you want a forced floating- 
point divide in ZBasic, use 1X3 instead 
of 1/3 and you will get the correct answer. 
This is clearly stated in the ZBasic 
reference manual. 

Third, as far as digits of precision, you 
can only set this on the configuration op- 
tion. As a standard, the precision is 6 
digits for single precision and 16 digits for 
double precision, which is the same as 
MBASIC. In this or any other type of 
BASIC, special configuration information 
should be put in REM statements. 

Now, let us review some features of 
ZBasic that reader Tottle dismisses. 

One very nice feature is being able to 
use labels or line numbers for branching. 
This makes programs much more under- 
standable (i.e., GOTO “main program 
start" is much more understandable than 
GOTO 1000). 

ZBasic allows you to write structured 
programs easily while still allowing you 
to be flexible. Commands like LONG IF, 


DOS Compatible... 


SOFTWARE CONTROLLED 
RS232C SWITCH 


PCSS-8 


e Select one of 8 RS232C devices from the keyboard 
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LONG FN, and the three types of loop- 
ing allow a program to be written to allow 
for easy understanding when improving or 
maintaining programs. ZBasic also allows 
for libraries to be built of common com- 
mands and subroutines, and added from 
disk for easy programming. 

Another feature that speeds up program 
debugging is the fact that programs can 
be run in an interpreted mode. You can 
check for syntax errors and the like quick- 
ly, and repair them using the built-in 
editor. After debugging, you can compile 
to disk with one command and, if neces- 
sary, increase your memory to allow for 
large arrays. I have used up to 32K bytes, 
but more is possible. (And while running 
CP/M. Try that with MBASIC.) 

ZBasic is also available for an Apple 
IIc, Пе, and Macintosh, TRS-80 I, IIT, and 
4, IBM PC (and compatibles), and CP/M 
systems. With that many systems sup- 
ported, it might not totally eliminate 
rewriting code when going from one ma- 
chine to another, but it will simplify it. 

Machine-language support in ZBasic is 
very good. With the MACHLG statement, 
it is possible to put machine-language rou- 
tines in your BASIC code and to use 
ZBasic variable names in those routines. 
This allows for special routines to be writ- 


ten and installed in your programs easily. 

Zedcor gives good support for ZBasic. 
In fact, their support by phone and mail 
is better than some computer dealers have 
given in person. 

While ZBasic is not perfect, if you are 
looking for a BASIC that can either com- 
pile or interpret, and is fast in either 
mode, ZBasic is a good choice. It is also 
much cheaper than Microsoft's BASIC in- 
terpreter and compiler. — 

David Postler 
Elgin, IL 
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FIXES 


Photographic Switcheroo 

In the December 1986 What's New sec- 
tion, we mistakenly ran a photo of a ' 
graphic produced with the Stella Business 
Graphics program where we should have 
shown an image generated by VCN 
Concorde 1.01 (see page 30). Two pages 
later, we ran the VCN Concorde graphic 
where the Stella image belonged. Our 
apologies to all, and particularly to Stella 
Systems and Visual Communications 
Network. Ш 


The Personal PAL? Developer's Success-kit 


e Use multiple serial devices without modifying 


application software 


e May be used for real-time event driven 


applications 


e Works like an eight position A-B switch 


software 


MODEL 7344 
DEVELOPMENT SYSTEM 


e Add PAL? design capability to your IBM PC 


oupports development, functional test, and 
programming of 20 and 24 pin devices 


PALXASM Compiler included 
Program devices from existing JEDEC files 
A complete solution—programmer, cable, and 


سے 
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а" 


Also available — Personal EPROM systems, OEM programmers, and production programmers/duplicators 


DRAWER 1346 
BAY ST. LOUIS, MS 39520 


C. 


TEK , IN 


ORDER TOLL FREE 
1-800-255-GTEK (4835) 


GTEK, PALXASM, MS-DOS, PC-DOS, & PAL are registered trademarks 
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BOB STANTON HAD A GREAT IDEA. 
AN HOUR LATER HE WAS TESTING IT. 


Appointments. Everybody 
takes them — dentists, auto- 
body shops, dance instructors. | 
And lots of computer applica- | 
tions need appointment 
screens. | r^s | 
Bob thought that a calen- MEME LL — mam 
dar made a terrific graphic f, AP ERES 
metaphor for taking appoint- 8 
ments. Simply use the arrow @ 3 
keys to pick an open date, then 18:38 С. Fredricks 
press the Enter key, and up li == scene 
pops an appointment window. 

Lucky for Bob, he's a 
CLARION programmer, one of 
a fast growing cadre of super-productive application developers. 

With CLARION's Screener utility, he painted a white calendar on a black back- 
ground. Then he drew a white-on-blue track around the page and between the days. 
He typed in the days of the week — and voila! — a calendar! 

CLARION knows that a PC monitor is refreshed from memory, so it treats a 
screen layout like a group of variables. Just move data to a screen variable, and it 
shows up on the monitor. 

Bob set up dimensioned screen variables for the days of the month and a screen 
pointer for selecting a date, and he was done. Then Screener generated the code . 

Then Bob drew the appointments window, built an appointment file, filled in the 
connecting code and tested it — ONE HOUR AFTER HE STARTED! 

Testing was a breeze. Screener doesn't just write code, it compiles your source, 
displays a screen, gets the changes, then replaces theold code in your program. 

So here are Bob's appointment screens. You can see the source listing to the right. 
We marked all the code Screener wrote for him. 


WHY CLARION? 

Why are application developers everywhere | , 
changing to CLARION? 

Because CLARION gives you all the tools 
you need: a coupled compiler and editor; screen, 
report, and help generators; an import/export 
utility; a sort/backup/restore utility; a format- 
ted file dump; a DOS shell — and much more. 

Because with CLARION 's comprehensive 
data management routines, records can be 
locked and files shared on Novell®, 3COM®, 
IBM® PC Net & Token Ring, Multi Link®, and most other networks. 

Because CLARION is not hardware locked or copy protected. Run-time systems 
tee and soon you will be able to translate CLARION into native machine code 
And best yet, the price of CLARION v1.1 is just $395 plus shipping and handling. 
You'll need an IBM PC or true compatible with 320KB of memory and a hard disk drive. CLARION v1.1 


also comes with a 30-day money back guarantee. Е. 
CLARION 


So call now and order CLARION v1.1. or ask for our 
from BARRINGTON SYSTEMS, INC 
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detailed 16-page color brochure and reprints of major reviews. 


800/354-5444 


150 EAST SAMPLE ROAD POMPANO B FLORIDA 33064 305/785-4555 


Copyright 1986 Barrington Systems, Inc. CLARION is a registered trademark of Barrington Systems, Inc. IBM ìs a registered trademark of International Business Machines Corporation 
Novell is a registered trademark of Novell, Inc. 3COM is a registered trademark of 3COM Corporation Multi Link is a registered trademark of Software Link, Inc. pt. A9 
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Tech PC Twin Multiuser 
Starting From $1699 

Tech PC/88® base unit with 640K, 
and two 360K disk drives. 

Two high resolution monitors, two 
selectric style keyboards, 50 feet of 
shielded cable to separate the two 
stations. 

System supports up to six 
printers. 

Full software support with multi- 
level file, security, electronic 
message facilityto send and 
receive messages between users; 
password logon system, and 
system operator command level. 
System supports all popular . 
software such as Wordstar™, 
dBasellI™, Lotus 123", 
Multimate™, etc. 


Tech PC Triad Multiuser 

Starting From $2599 

Tech PC/88® base unit with 640K, 

and two 360K disk drives. | 
Separate Intel 80188 

microprocessor running at 8 MHz 
and 512K for each terminal. 
Three high resolution monitors, 
three Selectric™ style keyboards, 
50 feetof shielded cable to 
separate the three stations. 
System expandable to 32 
workstations. 
System supports up to six 
printers. 
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Full support for multitasking 
multiterminal use with print. 
‘spooling for multiple printers, 


background monitoring of the 


system, dial up bulletin board 
support, passwork protection, 
and file/record locking supporting 
PC Network" protocol. 

System supports all popular 
its iR as Wordstar™ 
dBaselli™, Lotus 123™, 
Multimate™, etc. 

Tech PC Quad Multiuser 
Starting From $4499 

Tech Turbo PC/286® base unit in 
portáble or desktop configuration 
with 256K, multiple serial ports, 
three Tech PC terminals, connect- 
ing cables, and networking 
software, 

Four users expandable to nine 
users over dumb terminals or PC's 
with terminal emulation software. 
Capacity for up to 16 printers at 


. remote sites with up to 6 local 
printers a tached to the main unit. 


Each user can access 512K of RAM 
with memory expa sion boards. 
Full support for multitasking 
multiterminal use with print 
spooling for central or terminal 
printing, background monitoring 
of the system, dial up bulletin 
board support, password protec- 
tion, and File/Record locking using 


a 
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PC Network™ protocol. 
System supports all popular 
software suchas Wordstar™, 
dBasellI™, Lotus 123™, 
Multimate™, etc. 


Tech PC Turbo 
Quad Multiuser 
Starting From $5999 | 
Tech PC/88? base unit in desktop 
configuration with 640K, multiple 
serial ports, three Tech PC 
terminals, connecting cables, and 
networking software, — 
Separate NEC™ V20 8088 Intel? 
compatible 8 MHz CPU and up to 
1 MB RAM for each terminal on 
the system. 

Two fully functional serial ports 
per terminal. | 

Four users expandable to 32 users 
over dumb terminals or PC's with 
terminal emulation software. 
Capacity for unlimited number of 
local printers. 

Full support fo- multitasking 
multiterminal use with print 
spooling for multiple printers, 
background monitoring of the 
system, dial up bulletin board 
support, password protection, 
and File/Record locking support- 
ing PC Network™ protocol. 
System supports all popular 
software such as Wordstar™, 
dBaselll™, Lotus 123™, 
Multimate™, etc. 
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XT, AT and PC-DOS are registered trademarks of international Business Machines Corporation. MS-DOS and Хепіх are registered trademarks of Microsoft 


From the Leader in Quality, 
Performance, and State of the Art 
Computer System Engineering... 
Introducing. .. A New Profile 
Desktop Series of IBM XT® 
Compatibles. 


The PC П Series of IBM XT 
compatible computers are 
designed to provide enhanced 
capacity and processing power to 
XT type computer systems. 
Combined with a 12 inch, 800 by 
400 line amber monochrome 
monitor ora 14 inch, 1280 by 800 
black and white monochrome 
monitor you've got state of the art 
staring straight back at you. If 4.77 
MHz 8088 power isn't fast enough 
for you. . .Try the Tech-Turbo PC/88 
II? with its 4.77 to 8 MHz 8088 or 
optional V20 CPU. The Tech-Turbo 
РС/88 II gives you the strongest 
most powerful 8088 unit perfor- 
mance available from anyone, 
anywhere... Need some heavy 
duty memory, order the unit with 
2 to 8 megabytes of expanded 
memory. .. Your choice. How 
about hard disks. .. We've got 
those too. 


At Tech PC we're out to capture 
your corporate microcomputer 
business. No one matches our 
diverse line of high performance 
products, or our comprehensive 
system of support, warranty, and 
third party maintenance service 
options through Momentum 
Service Corporation. 

Call or write Tech Personal 
Computers for more information 
on our full line of Desktop, | 
Portable, Multi-User Computer 
Systems and Computer System 
Accessories. 


Pamputers. Inc. 


Tech-Turbo PC /88 II? 
$629.00 Gives You: 
19Inch Desktop Sized Sturdy Case 
4.77 to 8 MHz 8088 CPU 
8087 Math Co-Processor Socket 
640K RAM 
Floppy Disk Controller 
xn 360K Floppy Drive 
rig ht 8 Bit Expansion Slots 

Watt DC Fan Power Suppl у 
AT Style SoftTouch Keyboar 
One Year Warranty 
Third Party Maintenance Options 


$829.00 Gives You: 

Tech PC/88 П Turbo System with 
Monochrome Monitor, and 
Hercules? Compatible Mono/ 
Graphics Card. 


$1279.00 Gives You: 


Tech Turbo PC/88 П System with 
Monochrome Monitor, Hercules? 
Compatible Mono/Graphics Card, 
and 20 MB Hard Disk. 


Complete MS-DOS, PC-DOS, 
Xenex Compatibility 
Runs Lotus 123?dBase W? 


Framework®and All Other 
XT® Software. 


LL 3 
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Tech PORS If, Tech Turbo PC/BBI arc registered tisdemtkgof Tech Personat 


Tech PC/88 II? 

$529.00 Gives You: 

19 mch Desktop Sized Sturdy 
Case 

4.77 MHz 8088 CPU 

8087 Math Co-Processor Socket 
640K RAM 

Floppy Disk Controller 

One, 360K Floppy Drive 
Eight 8 Bit Expansion Slots 

150 Watt DC Fan Power Supply 
AT Style Soft-Touch Keyboard 
One Year Warranty 

Third Party Maintenance Options 
$729.00 Gives You: 

Tech PC/88 II System with 
Monochrome Monitor, and 
Hercules? Compatible Mono! 
Graphics Card. 

$1179.00 Gives You: 

Tech PC/88 H System with 
Monochrome Monitor, 
Hercules? Compatible Mono/ 
a LA Card, and 20 MB Hard 
Disk. 


THIRD PARTY 
MAINTENANCE OPTION 
AVAILABLE THROUGH 
MOMENTUM SERVICE 
CORPORATION 


(714) 385- 1711 


1911 Betmor Lane, Anaheim, Califorola 92805 
272006 Answer Back- TECH FAX: 7143851523 


Inquiry 302 for End-Users. 
Inquiry 303 for DEALERS ONLY. 


" 


Corporation. Lotus 1-2-3 is a registered trademark of Lotus Development Corporation. dBase Ш and Framework are registered trademarks of Ashton-Tate. 
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Just-plug-ADC's PC-— 
' Slave Board into your PC. 
/ expansion slot, a connecting 

RS-232 cable, allow cost ASCII 
terminal'ora PC look-alike termi-— 
` nal such as ADC-PC terminal and 
/ you now have another workstation 

on your PC(AT). As many as 31 low cost 


ET Diona 
" 


deu 


all 
g''towrs 


| workstations may be added to your PC(AT). — 
— Share a common data base withoutloss-oft— /—————MRÁ 
speed or efficiency $ínce each PC-Slave  . ape 
» board has its own CPU(8088), 512-1MB of I aera RT = = 
: | | ё I an ETET 
memory deditated to each user, ADC provides 


/ additional software (RTNX,ATNX) which support file . 
& record focking and print|spooling.sADC's PC-Slave" \ < 


т / provides the best multi-user PC system available today. _ Р e 
и | Р | " g | . 
m y Ve * | MM Р е 
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in U.S. LJ j . in Ew D LJ 
= 5432 Production Drive T» . Advanced Digital [U.K] Ltd. 
[714] 891 « [B00) 251-1801 London WI-United Kingdom ° 
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Create PostScript- 
based Illustrations 
with the Mac 


he Adobe Illustrator 

enables you to create 
your own illustrations or trace 
scanned images from a 
photograph, logotype, 
blueprint, rough sketch, or 
MacPaint image. With the 
Adobe Illustrators pen, you 
trace the shapes, then fill in 
all or part of the image, ad- 
just lines to any weight, and 
add captions. You can also 
combine two images into one, 
rotate part or all of a drawing 
to any angle, and scale, skew, 
and manipulate a drawing. 
You can move or change ob- 
jects within the drawing, 
zoom in on details, and 
preview the drawing before 
printing. 

You can print your 
documents on any PostScript- 
equipped printer, Adobe 
reports, resulting in a resolu- 
tion from 300 dots per inch 
up to 2540 dots per inch. 
Price: $495. 

Contact: Adobe Systems Inc., 
1870 Embarcadero Rd., Palo 
Alto, CA 94303, (415) 
852-0271. 

Inquiry 576. 


Atari's PC Clone 


he Atari PC is the com- 

pany's first move into the 
world of IBM clones. The 
low-cost system is based 
around an 8086 microproces- 
sor running at either 4.77 or 
8 MHz. There's also a socket 
on the motherboard for ad- 
ding an 8087 math co- 
processor. 

The system comes with a 

single 5'4-inch floppy disk 


WHAT'S NEW 


` 63,588 83,820 
B3,758 76,818 


182,888 
Chicago 94,580 
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Clipboard, one of Metro's pop-up application-management tools. 


drive and has provisions for 
an external 5'4- or 3%-inch 
drive. It comes with 512K 
bytes of RAM, and memory 
can be expanded to 640K 
bytes on the motherboard. On 
the rear panel, there are 
serial, parallel, video, and 
Atari ST-style disk ports. 
There's also a mouse and a 
mouse port based on 
Microsoft's Inport chip. 
There's no room in the box 
for adding circuit cards, but 
the company says it will in- 
troduce an external expansion 
box later. 

For graphics, the Atari 
machine provides Hercules, 
IBM monochrome, CGA, and 
EGA capabilities. An optional 
monochrome monitor supports 
all the display modes using 
gray scales to represent color. 

The Atari PC system unit 
measures 22 inches square by 
2 inches high and comes with 
an "XT-style" keyboard. The 
company claims that it's 100 
percent compatible with soft- 
ware designed for the IBM 
PC 
Price: $699 with mono- 
chrome monitor and EGA 
capability; $499 less monitor 
and EGA capability. 

Contact: Atari, 1196 Bor- 
regas, Sunnyvale, CA 94088, 
(408) 745-2000. 

Inquiry 577. 


Pop-Up Desktop 
Accessories with Metro 


etro, a memory-resident 

desktop manager 
from Lotus Development Cor- 
poration, can be used as a 
companion to 1-2-3, Sym- 
phony, Manuscript, and other 
Lotus programs or can be 
used alone. 

The program’s pop-up 
application-management tools 
include a text editor, a DOS 
file manager, a clipboard, an 
HP-12C-style financial 
calculator, a notepad, a phone 
book, a list manager, and a 
macro generator. You can 
configure your system’s 
memory by loading in the ap- 
plication tools that you need. 
The text editor offers word 
processing capabilities in a 
familiar Lotus interface and 
enables you to create and edit 
files without leaving 1-2-3, 
Symphony, or other applica- 
tion programs you’re working 
with. The clipboard lets you 
cut and paste data between 
Metro and other Lotus ap- 
plication programs, and the 
DOS file manager formats 
disks and creates subdirec- 
tories also without leaving the 
main application. 


Metro’s macro generator 
features a command language, 
which includes IF. . . THEN 
branching with variable 
definitions and GOSUB 
routines. A learn mode 
records a series of keystrokes 
and commands that you can 
execute with a single key. The 
generator also enables you to 
create your own menus, 
templates, and text screens. 

The program uses the same 
TSR (terminate but stay resi- 
dent) kernel used by the 
Lotus Express communica- 
tions program. Metro is based 
on Lotus's adaptation of 
Spotlight, a TSR-based pro- 
gram created by Software 
Arts, a recent Lotus acquisi- 
tion. In creating Metro, Lotus 
added to Spotlight the 
memory configuration 
capability, text editor, list 
manager, DOS filer, clip- 
board, and macro generator. 
Spotlight users can upgrade to 
Metro for $40, Lotus reports. 

To run Metro, you'll need 
an IBM PC, XT, AT, or com- 
patible with at least 80K bytes 
of RAM available for the 
RAM-resident portion of the 
program. MS-DOS or PC- 
DOS 2.0 or higher is 
necessary, along with two 
floppy disk drives. (Lotus 
recommends a hard disk drive 
for optimal. performance.) 
Price: $85. 

Contact: Lotus Development 
Corp., 55 Cambridge 
Parkway, Cambridge, MA 
02142, (617) 577-8500. 
Inquiry 578. 


Four New 80386 
Products 


ntel Corporation has intro- 

duced four new products 
for the 80386 line. 

The 80386/20 is a 20-MHz 
version of the 80386. It's 


continued 
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available in production quan- 
tities immediately. 

The 80387 numeric co- 
processor, which was first an- 
nounced in October 1985, is 
now available, also in produc- 
tion quantities. 

For system designers, the 
82380 DMA controller is a 
32-bit, 8-channel, 32-mega- 
byte-per-second controller that 
includes DMA, DRAM con- 
trol, interrupt controller, pro- 
gram interval timers, and 
other control logic. 

Finally, the 82385 cache 
controller has features such as 
bus watching and posted 
writethrough. It will be 
available in production quan- 
tities by the end of 1987. 
Prices: $599 for the 
80386/20, quantity of 100; 
$350 (80387, quantity 1000); 
$145 (82380, quantity 1000). 
82385 pricing not yet 
available. 

Contact: Intel Corporation, 
3065 Bowers Ave., Santa 
Clara, CA 95051, (408) 
987-8080. 

Inquiry 579. 


HP's Symbolic Math 


Calculator 


C oinciding with the fif- 
teenth anniversary of the 
HP-35, the world's first hand- 
held scientific calculator, 
Hewlett-Packard has intro- 
duced the HP-28C, which the 
company claims is the first 
calculator capable of doing 
symbolic mathematics. With a 
4-line by 23-character liquid- 
crystal display, 128K bytes of 
ROM, and separate alpha and 
numeric keyboards, you can 
view, edit, and use complex 
numbers, matrices, vectors, 
lists, algebraic expressions, 
and other data types. A built- 
in operating system lets you 
mix direct entry of algebraic 
expressions with reverse 
Polish notation. 

Equations can be entered 
and stored in whatever terms 
you choose with the HP-28C's 
equation-solver capability. 
The unit then solves an equa- 
tion for any unknown variable 
anywhere in the equation. 


WHAT'S NEW 


= e 5. 


The HP-28C calculator performs symbolic mathematics. 


The display can graphically 
depict any single-valued func- 
tions and plot statistical data. 
Once an expression is plotted 
in the display, you can locate 
an appropriate root, press a 
key to record the coordinates, 
then use the equation solver 
to calculate the root with 
12-digit accuracy. 

The HP-28C weighs 8 
ounces and measures 7% 
inches by 6!4 inches by 4 
inch when open. An optional 
coinpact printer is available 
that can be used to record 
keystrokes, show stored data, 
or selectively print the display 
contents. It communicates 
with the HP-28C via an 
infrared beam. 

Price: $235; printer, $135. 
Contact: Hewlett-Packard, 
1820 Embarcadero Rd., Palo 
Alto, CA 94303, (800) 
367-4772. 

Inquiry 580. 


Xerox’s Hardware 
Spelling Checker 


eveloped by Xerox’s Palo 

Alto Research Center, 
PC Type Right is a hardware 
spelling checker that plugs in 
between the keyboard and 
system unit of any IBM PC- 
or AT-compatible computer 
system, thus taking up neither 
disk nor RAM space. The 
spelling checker instantly 
checks words as they’re 
entered against its built-in dic- 
tionary and beeps at you if it 
detects an error. The volume 


and tone of the beep are ad- 
justable, and you can also in- 
corporate a 1200-word per- 
sonal dictionary. 

Xerox claims that PC Type 
Right recognizes far more 
words than competing spelling 


checkers, including proper 


names, place names, and 
technical terms. It will also 
let you know if you type two 
identical words in a row (e.g., 
the the). 

Price: $199.95. 

Contact: Xerox Corporation, 
Xerox Square 006, Rochester, 
NY 14644, (716) 423-5078. 
Inquiry 581. 


Split-Screen Text 
Editor for Under $30 


he Mix Editor was 

designed to work with 
the Mix C Compiler, although 
it features automatic indenting 
for languages such as C or 
Pascal, automatic line 
numbering for BASIC, and 
fill and justify for English. 

Several of the editor’s 

features simplify the develop- 
ment of source code in high- 
level languages. For instance, 
you can move text between 
windows with the screen split 
horizontally or vertically. And 
over 100 predefined com- 
mands are included, on which 
you can build macros. 


The program runs on the 
IBM PC and compatibles with 
MS-DOS or PC-DOS 2.0 and 
higher and on CP/M-80 
systems. The MS-DOS ver- 
sion has a macro for compil- 
ing directly from memory, 
and if the program discovers 
an error, it places the cursor 
on it and displays an error 
message. 

Mix Software reports that 
the editor is designed for 
novice programmers in that it 
generates functional programs 
that are larger but slower than 
those generated by profes- 
sional C compilers. 

Price: $29.95; the Mix C 
Compiler sells for $39.95. 
Contact: Mix Software Inc., 
2116 East Arapaho, Suite 363, 
Richardson, TX 75081, (214) 
783-6001. 

Inquiry 582. 


Mailman for the 386 


PM Systems has an- 

nounced an electronic 
mail system for 80386-based 
systems. The program, called 
Mailman, runs on the IBM 
PC and compatibles while 
the heart of the system resides 
on an 80386 PC. 

The interface is a set of 
windows that enable you to 
see where you are in the 
system at all times. A built-in 
word processor lets you create 
mail messages. Other func- 
tions of the system include 
reading new and old mail, 
sending, checking the user 
list, and withdrawing a mail 
message before it is sent. 

Mailman is PC-Net LAN- 
compatible, and you can use 
it as a node on a PC-Net 
LAN or attach it to other 
LANSs through an RPM 
interface. 

You'll need an 80386 
system with UNIX V or 
XENIX V and an IBM PC or 
compatible running MS-DOS 
or PC-DOS 2.0 or higher. 
Price: $2000. 

Contact: RPM Systems, 13 
Corporate Plaza, Newport 
Beach, CA 92660, (714) 
720-0226. 

Inquiry 583. 
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learn new commands or install new hardware. 
Software Support for Thousands 
of DOS Programs. Although PC-MOS/386™ 
totally replaces DOS, it doesn’t make you 
replace your favorite DOS programs. So you 
"an run programs like Lotus 1-2-3, WordStar, 
dBASE Ш, and WordPerfect оп the 80386. 
Best of all, it uses familiar commands like 
DIR and СОРҮ-во you'll feel comfortable 
with our system. 


Imagine the speed and power df a 
$100,000 minicomputer in a desktop PC cost- 
ing under $7,000. Now imagine allthat power 
going to waste because the operating system ДА F 
you chose was never meant to take advan- AADE FOR 

tage of a computer this powerful. It will THE 80386. 


take more than just a "window environ- 
ment" or an outdated operating system RUNS DOS 
PROGRAMS. 


to unlock the 80386. | 
It will take PC-MOS/386™ 


The First 80386 Operating 
System. Specifically designed tor the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ing SO38G-specific software. Its the 
жайлау to the latest technology..., and 
vour networking future. 

Memory Management 
Without Boards. PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access- 
ible to multiple users and to future 
80386-specific applications requiring 
megabytes of memory. 

Multi-Tasking, Multi- 

User Support for One, Five or 
25 Users. PC-MOS/386 " allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 
So the features of the 80386 can be 
utilized at every terminal. And it 
comes in three versions so you can 
upgrade your system as your com- 
pany grows...without having to 


MULTI-TASKING 


P N bf in 


ome 


The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386™ apart from all previous 
operating systems. 
en the Doors to Your 
Future TODAY! Call The Software 
Link TODAY for more information and 
the authorized dealer nearest you. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at $195. 


— 3 w 

( f Р, } 
THE SOFTWARE LINK, INC. 
Developers of LANLink™ & MuhiLink’ Advanced 


8601 Dunwoody Place, Suite 632 
Atlanta, GA 30338 Telex 4996147 SWLINK 


CALL: 800/451-LINK 
In Georgia: 404/998-0019 


Dealer/OEM Inquiries Invited 
Dealers: 404/998-0700 OEMs: 404/641-8554 


THE SOFTWARE LINK, INC/CANADA 
CALL: 416/477-3480 


тее De att Doors S 


TRADEMARK ACKNOWLEBGEMENTS: MultiLink в a registered trademark of The Software Link, Inc. PC -MOS/386™ MultiLink*Advanced, and LANLink™ are trademarks of The Software Link, Inc. 
Lotus 1-2-3, WordStar, dBASE Ш, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, Ashton Tate, & WordPerfect Corp. respectively. Prices and technical specifications subject to change. 
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WHAT'S NEW 


MicroPro Announces 
New Version 
of WordStar 


ordStar Professional 4.0 

has 129 new features, 
which include an on-line 
220,000-word thesaurus, line 
and box drawing capability, 
programmable macros and 
function keys, and file locking 
for local area network sup- 
port. A local area network 
file-server version and a LAN 
node version are available as 
well. 

Also available with Word- 
Star Professional is a 
6000-word legal, 68,000-word 
medical, and 8500-word 
financial dictionary that you 
can use with the 87,000-word 
dictionary for CorrectStar, 
which is included. The 
specialized dictionaries sell 
for $25 each. 

MicroPro reports that you 
can install the program to be 
completely or partially 
RAM-resident. 

The program runs on the 
IBM PC and compatibles with 
MS-DOS or PC-DOS 2.0 or 
higher with at least 256K 
bytes of RAM (you'll need 
320K to use the thesaurus). 
The LAN versions are 
available for Novell NetWare, 
3Com Ethernet, and IBM 
PCNet, and the program sup- 
ports the IBM Color Graphics 
Adapter card or monochrome 
adapter. 

Price: $495 for the single- 
user version; $595 for the 
LAN file-server version; $150 
for the LAN node documenta- 
tion and license registration 
forms. 

Contact: MicroPro Interna- 
tional, 33 San Pablo Ave., 
San Rafael, CA 94903, (415) 
499-1200. 

Inquiry 584. 


High-Speed 386 Board 


for 286 Machines 


Оа Technology has 
rolled out Jet 386, its 


entry into the 80386 add-in 
board market. Running at 16 
MHz, the Jet has a socket in- 


MicroPro’s WordStar Professional 4.0. 


to which you plug the 80286 
processor that you remove 
when you install the board. 
You can then switch between 
the 286 and 386 via a toggle 
switch on the rear of the 
board. 

Jet 386 supports both 80287 
and 80387 arithmetic co- 
processor chips and has 64K 
bytes of cache memory. Or- 
chid claims the board is 100 
percent compatible with AT- 
compatible software and 
add-ins. 

Price: $1499 

Contact: Orchid Technology, 
47790 Westinghouse Dr., Fre- 
mont, CA 94539, (415) 
490-8586. 

Inquiry 585. 


GCLISP for the 
Compag Deskpro 386 


G old Hill Computers has 
announced the Golden 
Common LISP 386 Developer 
for the Compaq Deskpro 386. 
You can integrate C programs 
with artificial intelligence ap- 
plications with GCLISP 386, 
according to Gold Hill. The 
program features a large 
memory interpreter and com- 
piler, an on-line help system, 
and an enhanced editor that 
has over 150 commands, uses 
EMACS key-chord bindings, 
and gives you the option of 
defining your own key-chord 
bindings. Also supported are 
lexical scoping, packages, and 
transcendental functions, 
which enable you to port 


Common LISP programs to 
personal computers. 

Price: $1195. 

Contact: Gold Hill Com- 
puters, 163 Harvard St., Cam- 
bridge, MA 02139, (617) 
492-2071; in MA, (800) 
242-5477. 

Inquiry 586. 


1200-bps Security 
Modem 


B esides being a Bell 212A- 
compatible modem that 
uses the Hayes AT command 
set, the GTX-100R from А-О 
Electronics can be used to 
turn computers or other 
equipment on and off from a 
remote location. The modem 
incorporates dial-back 
verification and password 
security so that only author- 
ized users can get through the 
modem to power up equip- 
ment. After access is at- 
tempted, the GT X-100R hangs 
up and searches for the call- 
ing number in an “authorized 
directory" stored in CMOS 
RAM. If a number is found, 
it dials back, re-establishes 
contact, and asks for a pass- 
word. As a further security 
measure, after several un- 
successful password entry 
attempts, the GTX-I00R 
removes the telephone number 
from its authorized list. 

The remote-on feature can 
also be disabled, allowing the 


GT X-1O0R to function as a 
normal modem. 

Price: $895. 

Contact: A-O Electronics, 

2137 Flintstone Dr., Tucker, 
GA 30084, (404) 491-8044. 
Inquiry 587. 


A Color Dot-Matrix 
Printer/Plotter 


oneywell Information 

Systems Italia has rolled 
out the 4/66P, an 18-pin color 
dot-matrix printer with plotter 
capability that is compatible 
with the Hewlett-Packard 
7475A plotter and the 
Hewlett-Packard graphics 
language. 

Used as a plotter, the 4/66P 
has three choices of resolu- 
tion: 144 by 72 dots per inch; 
144 by 144 dpi, and 288 by 
144 dpi (all at 13.3 inches per 
second). The maximum plot- 
ting area is 15.6 by 19.6 
inches. 

Used as a printer, the 4/66P 
is compatible with Epson and 
IBM control codes. It prints 
in up to seven colors at 480 
cps for draft quality, 180 cps 
for near letter quality; and 75 
cps for letter quality. The unit 
will print on paper up to 17 
by 24 inches. You can also 
switch between cut-sheet and 
continuous-form paper with- 
out having to remove the con- 
tinuous paper. 

Price: $2995. 

Contact: Honeywell Informa- 
tion Systems Italia, 390 
Fourth St., San Francisco, CA 
94107, (415) 974-6116. 

Inquiry 588. 


Toshiba Enhances 
Top-of-Line Printer 


Т oshiba’s Р351 Model 2 is 
an enhanced version of 
the company’s top-of-the-line 
24-pin dot-matrix printer. 
New features on the Model 2 
include the ability to select 
print quality, font, and pitch 
from the front panel. The 
unit’s DIP switches are 
located directly beneath the 
front cover for easy access. 
And to meet government and 
continued 
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Ч 7 Keep Your | 
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Pub. pr. $48.00 Pub. pr. $53.33 Pub. pr. $26.95 
With Books from the 


NM Data Processing Book Club 
Aer 


-0 .. Realizing the unique challenges and problems of the 
Pascal Software Engineer, DPBC books provide the vital 
. . = Y information you need to do your job more effectively. 
ът ье Larry Lost Books that streamline your toughest computing tasks. 
| NT RE From all the leading publishers, you'll find important 
wena эрлүү түүлү: books you сап use to sharpen your skills to a razor's 
Pub. pr. $38.95 Pub. pr. $29.95 Pub. pr. $29.95 edge — and advance your career. 


Books Selected by Experts in the DP Field 

Our advisory panel of computer professionals 
guarantees each selection is a major work in its field — 
and is the most current and comprehensive treatment 
of the subject. 


Dramatic Savings 
You save up to $48.38 on the introductory book, and 
keep saving 20-30% on every book thereafter. 


Book #73138-0 Book #63743-9 Book #13384-3 


Pub. pr. $37.33 Pub. pr. $34.95 Pub. pr. $29.95 DPBC Guarantees Convenient, Reliable Service 


The Data Processing Book Club is your direct link 
to the books that are the tools of your trade! 


Your Computer Bookstore by Mail 

Every 3-4 weeks, youll receive the DPBC Bulletin 
describing the Main Selection and Alternates. If you 
want the Main Selection, do nothing and it will come 
automatically. For an alternate selection (or none at 
all), mark your preference on the reply card and 
return it by the date specified. You'll always have at 
least 10 days to decide. 


Book #03760-6 Book 422147-3 Book #938241 
Pub. pr. $18.95 Pub. pr. $40.33 Pub. pr. $38.33 


As a DPBC member, you are only obligated to purchase 
3 books (in addition to the $4.95 selection) during the 
next year, and may cancel any time after that. 


Choose your first book for just $4.95 — 
save up to $48.38! 


Book #R7445-1 Book #528372 Book #51657-5 Data Processing Book Club/A Prentice-Hall Book Club 
Pub. pr. $35.00 Pub. pr. $29.95 Pub. pr. $37.33 PO. Box 10621, Des Moines, IA 50336-0621 


SEND NO MONEY! Book # 


YES, I want the benefits of DPBC membership. Please rush me 
the book indicated for a 10-day free trial. If not 100% satisfied, 
I'll return it and owe nothing. Otherwise, I'll pay just $4.95 
(plus shipping, handling and applicable sales tax, which are 
added to all shipments) and agree to purchase 3 additional 
books at members’ discounts during the year, according to 
the terms of this offer. (Not valid without signature.) 


Signature 
Name 
Address/Apt 
City/State/Zip 


For new members only, in the Continental USA and Canada. Enrollment 
subject. to acceptance by DPBC. 
BYTE 87B36 


Card missing? Write to: 


Data Processing Book Club 
A Prentice-Hall Book Club 

P.O. Box 10621 

Des Moines, IA 50336-0621 


WHATS NEW 


accounting requirements, the 
P351 Model 2 can print six- 
part forms. 

The Model 2 has a 4K-byte 
buffer and prints at 300 cps 
in draft mode, 250 cps in 
condensed mode, and 100 cps 
in letter-quality mode. It 
comes with Prestige elite and 
Courier fonts built in, and the 
company offers a wide selec- ' 
tion of fonts on both car- 
tridges and disks. 

The P351 can emulate the 
Qume Sprint 1] and the IBM 
Graphics Printer and takes 
paper up to 15 inches wide. 
Both unidirectional and 
bidirectional tractor feeds and 
single- and double-bin sheet 
feeders are available as 
options. 

Price: $1599. 

Contact: Toshiba America 
Inc., Information Systems 
Division, 2441 Michelle Dr., 
Tustin, CA 92680, (714) 
730-5000. 

Inquiry 589. 


Computer Service Kit 


he CSK-16 from Davle 

Tech is a portable com- 
puter service kit packaged in 
a black zipper vinyl case that 
measures 11% by 7% by 1% 
inches. The kit contains IC 
inserters with pin 
straighteners, an IC extractor 
with pin straightener, an anti- 
static wrist strap, a desolder- 
ing tool, a soldering iron, 
solder, soldering aid tools, a 
lead nipper, and a lead shear. 
Price: $61. 
Contact: Davle Tech Inc., 
2-05 Banta Place, Fair Lawn, 
NJ 07410, (201) 796-1720. 
Inquiry 590. 


Controller Handles All 
Floppy Drives 


omputer Peripheral’s 

Drivemaster is a floppy 
disk controller for the IBM 
XT/AT that operates both 
54-inch and 3'4-inch drives 
and handles both 360K and 
].2-megabyte capacities. The 
board’s built-in ROM software 
supports all DOS version 2 
and 3 commands. This feature 
allows you to use a 34-inch 
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disk drive in your computer 
without the need for DOS 
3.2. Up to four drives can be 
hooked up to the Drivemaster, 
and the board includes a 
built-in buffer that backs up 
data when media with dif- 
ferent storage capacities are 
used together. 

Price: $249. 

Contact: Computer 
Peripherals, 2635 Lavery Ct., 
Suite 5, Newbury Park, CA 
91320, (805) 499-5751, (800) 
854-7600. 

Inquiry 591. ' 


Designing Newsletters 


with PageMaker 


ageMaker Portfolio: 

Designs for Newsletters 
from Aldus contains 21 
newsletter formats. The 
PageMaker accessory enables 
you to incorporate your own 
copy, headlines, and artwork 
into your project. 

The program runs on the 
Apple Macintosh with 
PageMaker version 1.2. 
Price: $79. 

Contact: Aldus Corp., 411 
First Ave. S., Suite 200, Seat- 
tle, WA 98104, (206) 
622-5500. 

Inquiry 592. 


Maxi-Keyboard: 122 


Keys Plus Software 


he Ultra Memory Pro 

keyboard from Maxi- 
Switch is a 122-key keyboard 
that's fully compatible with 
all IBM-type systems. It has 
25 function keys, separate 
cursor and numeric keypads, 
and switchable key click. 

Of the 25 function keys, 12 
are compatible with the IBM 
enhanced keyboard, while the 
other 13 can be quadrupled 
when used with the Shift, 
Alt, and Control keys. 

The software lets you define 
key pauses, delays, and fixed 
and variable fields and allows 
automatic loading of key 
definitions from soft-key files. 
Soft keys can also be pro- 
grammed to have different 
macros for different pro- 


grams, with individual macros 
up to 45,000 characters long. 
Price: $250. 

Contact: Maxi-Switch, 9697 
East River Rd., Minneapolis, 
MN 55433, (612) 755-7660. 
Inquiry 593. 


Charting the 68000 


icro Logic Corporation’s 

Micro Chart reference 
card for the Motorola 68000 
is the 15th of the company’s 
series. The two-sided chart 
measures 8% by 1l inches 
and is made of plastic. It 
covers detailed instruction 
descriptions, instruction cycle 
times, addressing modes, con- 
dition definitions, flag states, 
registers, exception processing 
and vectors, supervisor and 
user states, stacks and queues, 
operand conventions, pinouts, 
ASCII, and miscellaneous 
notes. 

Among the other 14 refer- 
ence cards available are 
8086/8088, Z80, and 6502 
microprocessor references, a 
WordStar reference card, and 
cards for BASIC, C, and 
UNIX. 

Price: $5.95 (plus $1 
shipping). 

Contact: Micro Logic Cor- 
poration, P.O. Box 174, 100 
2nd St., Hackensack, NJ 
07602, (201) 342-6518. 
Inquiry 594. 


Taxan Big Screen 
RGB Monitor 


esigned especially for 

CAD/CAM, desktop 
publishing, and business 
graphics, the Taxan Model 
840 is a 16-inch RGB color 
monitor, When used with 
Taxan’s 557 Gold Card, the 
system will automatically 
switch the monitor modes 
from CGA (640 by 200) to 
EGA (640 by 350) to TGA 
(Taxan Graphic Adapter—640 
by 400). 

The 840 has a bandwidth of 
25 kHz, weighs 40 pounds, 
and measures 13% by 15 by 
16% inches. 

Price: $1195. 
Contact: Taxan USA Cor- 


poration, 18005 Cortney Ct., 
City of Industry, CA 91748, 
(818) 810-1291. 

Inquiry 595. 


RS-232C 
Converter/Buffer for 
the Commodore 


есТгапѕ'5 98064 con- 

verter/buffer allows you 
to connect your Commodore 
64 or 128 to any computer, 
modem, or printer that uses 
an RS-232C serial interface. 
The unit works bidirectionally 
and has a 32K-byte input buf- 
fer and a 32K-byte output 
buffer. 

The converter/buffer can 
handle speeds between 225 
and 57,600 bps, and protocols 
(issued from the keyboard) 
are stored in CMOS memory. 
Price: $149; AC power 
supply, $15. 

Contact: TecTrans, 6925 
Rosemead Blvd., San Gabriel, 
CA 91775, (818) 285-3121. 
Inquiry 596. 


Quick, Erase 
Those EPROMs 


D esigned for low-volume 
users of EPROMs, the 
model PE-140T UV erasing 
lamp erases up to nine 
EPROMs at a time in as little 
as 13 minutes. This portable 
unit includes a conductive 
foam pad for protecting 
EPROMs against static charge 
and a 60-minute automatic- 
shut-off timer. 

The high-intensity short- 
wave UV tube is enclosed in 
an anodized aluminum hous- 
ing with a safety interlock 
mechanism to protect users 
against exposure to UV radia- 
tion. The РЕ-Ј40Т is UL 
listed and meets OSHA safety 
standards. 

Price: $139. 

Contact: Spectronics Cor- 
poration, 956 Brush Hollow 
Rd., P.O. Box 483, Westbury, 
NY 11590, (516) 333-4840. 
Inquiry 597. 


YOU ARE ABOUT T0 BE SEDUCED 
BY POWER AND MONEY 


Admit it. You're intrigued 
with the idea of C programming. „А2 
You may be working in BASIC, 
Pascal or Assembler now But 
you're drawn to the power, por- 
tability and flexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 
with Mark Williams Let's C? 


EVERYTHING YOU COULD 
ASK FOR IN A C COMPILER. 


Let's C is no mere training 
tool. It's a complete, high quality C 
compiler. With the speed and code 
density to run your programs fast 
and lean. It wont get you side- | 
tracked on some quirky aberration of C; Let's C supports 
the complete Kernighan & Ritchie C language-to the 
letter. And it comes from the family of Mark Williams 
C compilers, the name chosen by DEC, Intel, Wang and 
thousands of professional programmers. 


POWERFUL UTILITIES ARE A REAL BONUS 


Let's C doesn't stop with being a high performance 
C compiler. It includes utilities you'd expect to pay extra 
for—like a linker and assembler plus the MicroEMACS full 
screen editor with source code included. Having the 
source code not only allows you to customize the editor, it 
offers a close up, fully commented view of C programming 
atits best. 


REVIEWERS ARE SOLD ON LET'S C, TOO. 


"Let's C is an inexpensive, high-quality program- 
ming package...with all the tools you will need to 


Features 

e For the IBM-PC and 
Compatibles 

e Fast compact code plus 
register variables 

e Full Kernighan & Ritchie C 
and extensions 

e Full UNIX compatibility and 
complete libraries 

. vba n model à 

e Many powerful utilities includ- 
ing linker, assembler, archiver, [OM BYTE, August, 1983. 
CC one-step compiling, egrep, Exec Time in Seconds 
pr, tall, WC Let's D 134 

e MicroEMACS full screen MS 4.0 — 147 
editor with source 


e Supported by dozens of third 
party libraries 

e Upgradeable to C Program- 
ming System for large scale 
applications development 

e Not copy protected 


Lets C Benchmark Done on an 
IBM-PC/XT, no 8087. 
Program: Floating Point 


MARK dp LETS C 
9 
60 DAY MONEY BACK GUARANTEE 


create applications." 
-William G. Wong, BYTE, August 1986. 


"Let's C is a thoroughly professional С 
environment loaded with tools and pro- 
gramming utilities...another fne Mark 
Wilhams product.” 

-Christopher Skelly, COMPUTER 
LANGUAGE, February 1986 


“The performance and 
documentation of the $75 
Let's C compiler rival those of 
C compilers for the PC currently 
being sold for $500... 
highly recommended..." 
—Marty Franz, PC TECH 
JOURNAL, August 1986 


ADD THE csd DEBUGGER AND CUT 
DEVELOPMENT TIME IN HALF. 


Invest another $75 and you've got 
Mark Williams revolutionary source level 
debugger. csd lets you bypass clunky 
assembler and actually debug in C. 
That's a big help when you're learning 
C and indispensable when youre 
programming. csd combines the 
interactive advantages of an inter- 
preter with the speed of a compiler, 
slicing development time in half. This is how Byte Maga- 
zine summed it up: “csd is close to the ideal debugging 
environment." William G. Wong, BYTE, August 1986 


ARE YOU STILL RESISTING? 


If there's any doubt that now's the time to get your - 
hands on the power of C, consider Mark Williams 60-day 
money back guarantee. You can't lose. But with Let's C 
and csd, imagine what you could gain. 

Ask for Let's C and csd at your software dealer's, in 
the software department of your favorite bookstore, 
through the Express Program atover 5500 Tandy stores 
or order now by calling 1-800-MWC-1700:* 


*In Illinois call 312-472-6659 


Mark 
[UU Williams 
Company 
1430 West Wrightwood, Chicago, Illinois 60614 


© 1986, Mark Williams Company 
Let's C is a registered trademark of the Mark Williams Company 
UNIX is a trademark of Bell Labs. 


Inquiry 179 


MARK WILLIAMS LET'S C. ONLY 775. 
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English PC Compatible 
Comes to the States 


rentwood, England-based 

Amstrad has started 
distributing its low-priced 
IBM PC clone in the United 
States. The PC 1512 comes 
standard with 512K bytes of 
RAM. an 8-MHz 8086 pro- 
cessor, and an integrated 
motherboard that contains 
monochrome/CGA circuitry, 
serial and parallel ports, a 
clock/calendar, and three full- 
length expansion slots. 

Either monochrome or col- 
or monitors are available, and 
a two-button Microsoft- 
compatible mouse is included. 
The unit is available with one 
or two 360K 5'4-inch floppy 
disk drives or with one floppy 
disk drive and a 20-megabyte 
hard disk. 

Standard software includes 
MS-DOS 3.2, Digital 
Research's DOS Plus (which 
will run multitasking MS- 
DOS and CP/M applications), 
and DRI's GEM (Graphics 
Environment Manager), in- 
cluding GEM Desktop, GEM 
Paint, and GEM Locomotive 
BASIC 2. 

Price: $799 with single floppy 
drive and monochrome 
monitor; $899 with dual flop- 
py drives and monochrome 
monitor; $999 with single 
floppy drive and color 
monitor; $1099 with dual 
floppy drives and color 
monitor; $1299 with single 
floppy drive, 20-megabyte 
hard disk, and monochrome 
monitor; $1499 with single 
floppy drive, hard disk, and 
color monitor. 

Contact: Vidco, 1915 Har- 
rison Rd., Longview, TX 
75604, (214) 297-4898. 
Inquiry 598. 


AT Clone Has 
12 Expansion Slots 


iveStar's Korean-built 

FS286 is an IBM PC AT- 
compatible with a number of 
unique features. The unit 
comes with 12 expansion slots 
(six 16-bit and six 8-bit) 
backed up by a 242-watt 
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The Amstrad PC 1512, a low-cost PC clone. 


power supply. FCC-approved, 
the FS286 also comes stan- 
dard with one megabyte of 
RAM (expandable to 16 
megabytes) and five half- 
height peripheral drive slots 
(four external and one inter- 
nal). A 1.2-megabyte or 
360K-byte floppy disk drive is 
included in the base unit. 
The FS286 runs at 8 MHz 
(software switchable to 6 
MHz) and has a built-in 
clock/calendar. MS-DOS 3.1 
is included with the system, 
and it has a three-year 
warranty. 
Price: $1695 with single flop- 
py disk drive. 
Contact: FiveStar Electronics 
Inc., 12900 Valley Branch 
#400, Dallas. TX 75234, (214) 
484-4850. 
Inquiry 599, 


Low-Cost 65SC02 


Single-Board Computer 


he LCM-32 from Intrep 

Corporation is a low-cost 
single-board computer that 
uses the 655602 
microprocessor, the CMOS 
version of the 6502. The 
board includes 8K bytes of 
CMOS RAM and a 28-pin 
socket for including an ap- 
plications program in 
EPROM. 

The LCM-32 has 32 in- 

dividually programmable I/O 


lines, with four CMOS 6522 
16-bit timer/counters. Two 
standard 26-pin headers are 
provided for connection to the 
outside world, and there's an 
on-board 5-volt DC regular so 
that the system can be 
powered via a battery or wall 
transformer. 

Price: $56.95. 

Contact: Intrep Corporation. 
874 Jackson St., P.O. Box 
5381, Napa, CA 94581, (707) 
224-6000. 

Inquiry 600. 


Pocket-Size 
6800 System 


H and Held Products has 
rolled out the Advanced 
Pocket Computer (APC), a 
6800-basecl computer for ap- 
plications that require the 
ultimate in portability. 
Measuring just 5.1 by 3.1 by 
1.1 inches, the APC weighs 
10 ounces and gets its power 
from a standard 9-volt 
alkaline battery. It has a full 
alphanumeric keyboard, a 
2-line by l6-character liquid- 
crystal display, and 64K bytes 
of RAM. 

The APC is programmable 
using its own BASIC-like 
language. It can also be used 
as a full-function calculator 
and can be programmed with 
up to cight different alarms 
using its built-in 
clock/calendar. 

For those who want to 


develop their own custom ap- 
plications, the company also 
offers plug-in EPROM 
memory modules in four dif- 
ferent sizes. Other options are 
available as well. 

Price: $295. 16K EPROM 
module, $39: 32K EPROM 
module, $69: 64K EPROM 
module, $139: 128K EPROM 
module, $249; 32K RAM 
with battery backup. $179; bar 
code interface, $200; 
RS-232C interface. $95. 
Contact: Hand Held Pro- 
ducts. P.O. Box 2388. 
Charlotte, NC 28211, (704) 
541-1380. 

Inquiry 601. 


Three Speedy AT 
Clones 


he Master Series from 

Intronies includes three 
high-speed IBM PC AT 
clones. The top of the line is 
the AT/I2, which runs at a 12 
MHz. With a software- 
switchable speed between 6 
and 12 MHz. the AT/I2 is 
able to run all AT compatible 
software. The AT/I2 comes 
with one megabyte of RAM, 
a single 1.2-megabyte floppy 
disk drive. and à combined 
floppy/hard disk controller 
that can drive two floppy and 
two hard drives. It also has 
eight expansion slots (six 
l6-bit, two 8-bit) and a 
200-watt power supply. 

The AT/IO runs at 10 MHz 
and comes with 512K bytes of 
RAM. Otherwise. it's con- 
figured identically to the 
AT/I2. Finally. there's the 
AT/IO Mini. a slightly 
stripped-down version of the 
AT/10. The Mini also runs at 
10 MHz and has six instead 
of eight expansion slots. This 
results in a system with a 
smaller footprint than the 
other models. 

Price: $2895 (AT/I2); $2595 
(AT/10); $2495 (AT/IO Mini). 
Contact: Intronics Computer 
Corp.. 1212 Knoxville St.. 
San Diego. CA 92110. (800) 
422-3366. 

Inquiry 602. 


We Invite You to Compare... 


Buy modems from the company that has one of the most extensive and 


The EVERE 
Compatibility, Reliability and Performance. 
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in-depth product lines in the industry — EVEREX. Over 400,000 boards 


shipped and still working strong. 


If you can find a 2400 Baud modem with better compatibility, reliability 


and price/performance ratio, buy it! We're so confident in our products NN ^y 40 // 


that we offer a 30 day money back guarantee. 


E catures 1200 Baud 


EVERCOM II Leading Edge 


EVERCOM 24 Leading Edge 


Features 2400 Baud Model “L” 


x Hayes* AT compatible 

* 300/1200 baud 

x SW VOL control 

x Runs in slot 8 of IBM XT* 

x Runs with all versions of 
Smartcom ЇЇ” 

* ROM test on command 

x Simplex communication 

* Phone-off-hook detect 

* Auto voice-to-data switching 

* Format (speed & parity) 
ID on command 

* Speed Mismatch message 

* Works with call waiting 


1-800-821-0806 1-800-821-0807 (in CA) 


48431 Milmont Dr.. Fremont, CA 94538 


EVER for FXeetlence = - 


x Hayes’ AT compatible YES 

* 300/1200/2400 baud 

x Runs in slot 8 of IBM XT" 

x Runs with all versions of 
Smartcom IT" 

x Runs with multi-line phones 

* Phone-off-hook detect 

* Auto data-to-voice switching 

* Allows "at" in lower case 

* Format (speed & parity) 
ID on command 

ж Speed Mismatch message 

* Adaptive dialing 

* Leased line operations 

* Programmable response to DTR 

* CCITT guard tones 

ж Self-test (RDL) 

x Installation program 


E = 


EVEREX 


EVEREX. EVER for EXcellence and EVERCOM are trademarks of EVEREX Systems. Inc. “Leading Edge is a registered trademark and Model “L" Series is a 
trademark of Leading Edge Products. Inc. "Hayes and Smartcom Il are registered trademarks of Hayes Microcomputer Products, Inc. ‘IBM XT is a trademark of 


Internationa! Business Machines Corp. ©1986 EVEREX Systems. Inc. All rights reserved. 
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WHAT’S NEW 


Oasys Rolls Out 
Laser Printer 


he LaserPro 814 from 

Oasys is an eight-page- 
per-minute laser printer that 
uses the Ricoh print engine. It 
comes standard with 1.5 
megabytes of RAM (expan- 
dable to 3 megabytes) and is 
compatible with the Hewlett- 
Packard graphics language. 

The 814 emulates the HP 
LaserJet Plus, HP 7475A, Ep- 
son FX-80, Diablo 630, ANSI 
3.64, and a standard line 
printer. 

Office Automation Systems’ 
proprietary EXPRESS com- 
mand language is also includ- 
ed with the 814. EXPRESS 
allows users to access all 
printer features using English- 
like commands. Also included 
is the Pyramid Font System, a 
custom font-generation system 
that allows you to vary 
parameters such as typeface 
and point size through direct 
commands. OASYS claims the 
PFS reduces the need for ad- 
ditional font cartridges. 

The LaserPro has a duty 
cycle of 10,000 copies per 
month and a rated life of 
600,000 copies before over- 
haul. 

Price: $5650. 

Contact: Office Automation 
Systems Inc., 8352 Claire- 
mont Mesa Blvd., San Diego, 
CA 92111, (619) 576-9500. 
Inquiry 603. 


Wise Old Owl 
SCSI Hard Disk Drive 


ebec has introduced two 

5%-inch hard disk drives 
for the Small Computer 
System Interface (SCSI). The 
Owl III Model 40 is a half- 
height drive with a formatted 
capacity of 40 megabytes; the 
Owl III Model 80D is a full- 
height hard disk with a for- 
matted capacity of 80 
megabytes. 

Both models incorporate 
controller and drive elec- 
tronics on a single circuit 
board. The Owl III drives use 
a rotary voice-coil positioner 
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with an average access time 
of 40 milliseconds and a data 
path that uses a dual-port data 
buffer with 1:1 sector 
interleave. 

Because of the dual ac- 
tuators, dual data path, and 
the multiplexing capabilities 
of the SCSI, Xebec claims the 
drives are particularly well 
suited for multiterminal/multi- 
tasking systems. 

Price: $750 (Model 40); 
$1295 (Model 80D). 
Contact: Xebec, 3579 
Highway 50 East, Carson 
City, NV 89701, (702) 
883-4000. 

Inquiry 604. 


Two LED Printers 
from Kaypro 


K aypro’s Page Printer I is 
a nonimpact printer that 


uses LED technology. Kaypro 
reports that it has the print 
quality of laser printers but 
requires less repair and 
maintenance. 

The Page Printer I is rated 
at eight pages per minute, 
5000 copies per month, and 
an average life of 300,000 
copies between major 
overhauls. The unit is con- 
trolled by an 80186 
microprocessor, has 128K 
bytes of RAM, and can 
emulate a Diablo 630. It has 
a 250-sheet input hopper, a 
250-page output stacker, and 
can handle letter size, legal 
size, and most standard 
envelopes. 

The panel of the Page 
Printer I has a two-line by 
16-сһагасіег LCD that shows 
machine status, current font in 
use, possible system errors, 
and notification of 
maintenance or service needs. 

The Page Printer II is an 
upgraded version of the Page 
Printer I. Also 80186-based, it 
has 1.5 megabytes of RAM 
and can handle full-page bit- 
mapped graphics (300 by 300 
dpi) using HPGL (Hewlett- 
Packard Graphics Language). 
The unit also emulates a 


graphics plotter, the HP 
LaserJet, and the Diablo 630. 
Like its little brother, the 
Page Printer II has a 
250-sheet input hopper, a 
250-page output stacker, and 
can handle letter size, legal 
size, and most standard 
envelopes. 
Price: $2995 (Page Printer I); 
$3995 (Page Printer II). 
Contact: Kaypro Corp., PO. 
Box N, Del Mar, CA 92014, 
(619) 481-4300. 
Inquiry 605. 


A Galaxy of 
Starcom Modems 


COA Systems has in- 

troduced a new line of 
external and internal 1200- 
and 2400-bps modems. All 
are compatible with the Hayes 
AT command set and meet 
Bell 103/212A standards. The 
external modems have con- 
figuration DIP switches that 
are easily accessible from the 
front panel, eight LED status 
lights, and a single RJ-lIC 
jack. The internal modems 
have dual RJ-IlIC jacks. All 
models feature a built-in 
speaker and a volume control 
on the rear panel. All use an 
8039 microprocessor and a 
40-character command buffer. 
Price: 1200 SE (external 1200 
bps), $299; 1200 SH (internal 
1200 bps), $249; 2400 SE 
(external 2400 bps), $599; 
2400 SB (internal 2400 bps), 
$579. 
Contact: SCOA Systems, 
2100 Golf Rd., Suite 100, 
Rolling Meadows, IL 60008, 
(312) 640-8782. 
Inquiry 606. 


Multi-Compatible 
2400-bps Modem 


he Evercom-24 from 

Everex Systems is a half- 
slot 2400-bps modem that 
offers full worldwide com- 
patibility. Besides conforming 
to Hayes and Bell 212A/103 
standards, the unit also ac- 
commodates European, Asian, 
Australian, and South 
American CCITT V.22bis 


standards. The Evercom uses 
adaptive equilization for im- 
proved performance on noisy 
communications lines and 
comes with both installation 
software and BITCOM com- 
munications software. The 
Evercom-24 includes built-in 
diagnostics with local analog 
loopback with self-test, local 
digital loopback, and remote 
digital loopback tests. For 
users who install an Evercom 
at both ends of the line, data- 
to-voice switching can be 
done automatically. 

Price: $289. 

Contact: Everex Systems 
Inc., 48431 Milmont Dr., 
Freemont, CA 94538, (415) 
498-1111. 

Inquiry 607. 


High-Speed 
Laser Printer 


he Talaris 1500 is a 15- 

page-per-minute laser 
printer with a resolution of 
300 dots per inch and a full- 
page bit-map controller for 
mixing text and graphics. The 
1500 features 21 standard 
fonts and a dual-page buffer 
in the 68000-based print con- 
troller that comes standard 
with 3.5 megabytes of RAM. 
You can store up to 60 fonts 
in the system, which is com- 
patible with the Diablo 630, 
Qume Sprint, and Tektronix 
4014 printers. 

The 1500 uses the Ricoh 
LP4150 print engine, which 
the company claims has a 
lower maintenance cost than 
comparable speed print 
engines, and has a duty cycle 
of between 5000 and 25,000 
copies per month. 

The unit uses Talaris’s 
QUIC programming language 
and is compatible with the 
company’s other software 
products. 

Price: $11,990. 

Contact: Talaris Systems Inc., 
5160 Carroll Canyon Rd., PO. 
Box 261580, San Diego, CA 
92126, (619) 587-0787. 
Inquiry 608. 
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FOR IMMEDIATE RELEASE 


For information contact: 


& Nantucket 


Nantucket Corporation" 
12555 Jefferson Blvd. 
Los Angeles, CA 90066 
(213) 390-7923 


CLIPPER" NETWORKS DBASE APPLICATIONS 


LOS ANGELES, California... Nantucket’s Clipper now lets developers and business persons 
plug an unlimited number of workstations together to run their dBASE III and dBASE III PLUS 
applications, using Clipper’s new networking capabilities. 

This new release compiles programs to run on networks that support DOS 3.1 calls for 
networking functions, plus single-user programs for DOS 2.0 or greater. 

Compiled Applications can be distributed freely, need no runtime module, no licensing fee 
or royalty. And there is no extra cost per user, regardless of how many users are connected toa 
Clipper network. Plus the new release now packs even more of Clipper’s famous speed, on both 
single-user and networking applications. 

The new Clipper also sports Expanded Memory support, additional functions and improved 
memo fields. The new release, dubbed Autumn '86, is not copy protected. 

Clipper Autumn ’86 is available for a suggested retail price of $695. Registered users of 


Clipper may upgrade to the new version for $139. others 


Ipper and Nantuck 
rOducts trade ced by e trademarks of Nana 
marked by others. Copyright 1986, Nance poration 
' orporation. 


пин. 
Пчи!гу 200 for End-Users, Inquiry эб! ee nr. 


Full EGA and CGA support. Princeton EGA monitors 
bring you 64 brilliant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never looked better. Plus our HX-12E 
and HX-9E automatically switch from EGA to CGA mode, 
when needed. 


Compatibility. Princeton monitors are 100% compatible 
with leading personal computers like ІВМ®, Compaq$, and 
more. No matter what system you have, there’s a Princeton 
monitor that's right for you. 


Image. А .28mm dot pitch (the finest dot pitch of 
all leading EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 


Easy en and Ergonomic Design. Princeton 
monitors are designed for easy use, too. You get easy 
viewing with the HX-12E's black matrix tube and etched 


*Dot pitch is the measure of the distance between phosphors of like 
color (dots) on the display screen. The smaller the dot pitch, the 
closer the dots are to each other. Thus, there are more picture 
elements which can be displayed on the screen which results in a 
higher resolution. 


And much more: 


nonglare screen. The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 


Reliability. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 


Value. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 


Availability. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 


Reputation. More and more, people are making Princeton 
Graphic Systems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability, and performance. 


IBM is a trademark of International Business Machine, Inc. Compaq is a trademark of Compaq Computer Corp. 
Wall Street Journal is a registered trademark of Dow Jones, Inc. 
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finest dot pitch 
| monitors. 


And the finer the dot pitch, 
the sharper the image. 


For the no-compromise enhanced graphics monitors, look for the 
Princeton Graphic Systems name. Princeton delivers everything you 
need in a quality EGA display, from crisp, clear, full EGA support to 
rugged reliability. When you choose Princeton you choose the best. 


HX-9E. The first IBM compatible 9" high reso- HX-12E. The first IBM compatible high 

lution color monitor to support EGA. Has a resolution color monitor to support EGA with a 
.28mm dot pitch black matrix tube and etched .28mm dot pitch. The HX-12E builds on the 
nongl: ʻe screen for sharp, crisp displays and award winning features of the HX-12 and 
features a built-in tilt/swivel stand and features 640 x 350 resolution for sharp, crisp 
green/amber switch. text and colorful graphics. 


PRINCEION 


GRAPHIC SYSTEMS 


AN INTELLIGENT SYSTEMS COMPANY 


601 Ewing Street, Bldg. A Princeton, NJ 08540, Telex: 821402 PGSPRIN, (609) 683-1660, (800) 221-1490, Ext. 1804 
Inquiry 237 MARCH 1987 * BYTE 41 


WHAT'S NEW ‘ 


12.5-MHz PC 
Accelerator 


Qs latest 80286 ac- 
celerator board runs at 
12.5 MHz. The full-length 
add-in board doesn't require 
that the system's current pro- 
cessor be replaced, and it can 
be selected or deselected via 
software, so the PCturbo 
286e-12 can work in systems 
with soldered-in processor or 
non-8088 processors such as 
V20, 8086, 80186, or 80286. 
The board comes with one 
megabyte of RAM and can 
support up to 4 megabytes of 
EMS or extended memory. It 
will also take an 80287 math 
coprocessor. 

Price: $1499. 

Contact: Orchid Technology, 
47790 Westinghouse Dr., Fre- 
mont, CA 94539, (415) 
490-8586. 

Inquiry 609. 


Fast88 Upgrade 
Speeds PCs 


М icrospeed has introduced 
an enhanced version of 
it Fast88 accelerator for IBM 
PCs and most clones. The 
Fast88 speeds up your system 
by replacing your micropro- 
cessor with a faster 8088-2 or 
an optional NEC V-20. It also 
replaces the normal 4.77-MHz 
system clock with a circuit 
that allows the computer to 
run at either 6.1 MHz, 6.7 
MHz, or 7.4 MHz. 

The Fast88 installs inside 
the computer system unit 
without using an expansion 
slot. The new version allows 
software switching of speed, 
though an external switching 
control module is optional. 
Also included with the new 
Fast88 is a device driver that 
allows high-speed floppy-disk 
formatting and copying. 

Microspeed is also offering 
an upgrade program for exist- 
ing Fast88 users. 

Price: $129; $149 with V-20 
option; $149 with external 
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control option: $169 with ex- 
ternal control option and ` 
V-20; $50 for upgrade for 
existing Fast88 users. 
Contact: MicroSpeed Inc., 
5307 Randall Place, Fremont, 
CA 94538, (415) 490-1403. 
Inquiry 610. 


Real-World Controller/ 
Communicator 


D esigned to interface with 
up to 72 discrete inputs 
or outputs (in groups of four) 
and up to eight latchable in- 
terrupts, PX-XIO from Step 
Control Limited lets you con- 
trol/communicate with elec- 
trical apparatus or electronic 
instruments such as test 
equipment, assembly or in- 
spection devices, robotics, or 
process control. 

The board can be con- 
figured via jumper selection 
of inputs and outputs in 
groups of four, and the eight 
interrupts can be wired to any 
ПО point on the board. 

The PC-XIO comes with 
software and documentation 
for use with Microsoft 
BASIC, Turbo Pascal, Lattice 
C, and 8088 assembly lan- 
guage. Five feet of ribbon 
cable is also included. 

Price: $445. 

Contact: Step Control Ltd., 
910 St. Vincent Ave. Suite 4, 
Santa Barbara, CA 93101, 
(805) 966-9553. 

Inquiry 611. 


Data Acquisition 
for 1-2-3 Users 


icrostar Laboratories’ 

Data Acquisition Pro- 
cessor is a single-slot add-in 
card that works with Lotus 
1-2-3 for real-time data I/O. 
Using an on-board 80186 pro- 
cessor and a custom ROM- 
resident multitasking operating 
system, the board performs 
complex real-time computa- 
tions such as fast Fourier 
transforms, digital filtering. 
and thermocouple compensa- 
tion. The board then sends 
the results directly to a 1-2-3 
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spreadsheet. The Data Ac- 
quisition Processor can sam- 
ple at speeds as fast as 17,500 
samples per second and can 
process data 1000 times faster 
than l-2-3 alone. All data 
manipulation is done by the 
board. and results are buf- * 
fered to prevent data loss. The 
Data Acquisition Processor 
comes with custom interface 
software. Lotus l-2-3 is re- 
quired for operation. 

Price: $1595 to $2500 (de- 
pending upon configuration). 
Contact: Microstar Lab- 
oratories, 2863 152nd Ave. 
NE, Redmond, WA 98052, 
(206) 881-4286. 

Inquiry 612. 


SCOA's Multi- 
Compatible Graphics 
Board 


he Star EGA from SCOA 

Systems comes equipped 
with 256K bytes of RAM and 
is compatible (through soft- 
ware switching) with the IBM 
Enhanced Graphics Adapter, 
Color Graphics Adapter, 
monochrome display adapter, 
and the Hercules Graphics 
Card. It provides graphics 
resolution of 640 by 350 pix- 
els in 16 colors using an 
enhanced color display and 
either 640 by 200 or 320 by 
200 pixels in 16 colors using 
a standard color display. The 
board can be jumpered for 
operation at 4.77, 6, 8, or 10 
MHz and has a light pen in- 
terface as well a connector for 
an RGB monitor and a stan- 
dard RCA video jack. 

The Star EGA Plus adds a 
serial and parallel port to the 
basic package. 

Price: $499; $599 for Star 
EGA Plus. 

Contact: SCOA Systems, 
2100 Golf Rd.. Suite 100, 
Rolling Meadows, IL 60008, 
(312) 640-8782. 

Inquiry 613. 


Taxan Color Card 
for all Standards 


he 557 Gold Card from 

Taxan USA is designed 
for total compatibility with all 
software designed for use with 
color. The board automatical- 
ly adjusts itself to accom- 
modate the software you're 
using and switches among 
Color Graphics Adapter. 
Enhanced Graphics Adapter. 
and Taxan Graphics Adapter 
mode, with a resolution of 
640 by 400 pixels. . 

Although the 557 Gold 

Card is matched to Taxan's 
line of high-resolution 
monitors, it will operate in 
EGA and TGA on any moni- 
tor with a 25-kHz scan rate. 
Price: $495. 
Contact: Taxan USA Corp.. 
18005 Cortney Ct.. City of 
Industry, CA 91748. (818) 
810-1291. 
Inquiry 614. 


Multifunction Floppy/ 
Hard Disk Controller 


he SMC4013-PC from 

Standard Microsystems is 
a full-slot expansion card that 
will control up to four disks: 
two standard Winchester hard 
disks and two 54-inch Nappy 
disk drives, The board is 
based on several of Standard 
Microsystems’ own MOS/ ` 
VLSI circuits, including the 
HDC9224 Universal Disk 
Controller. the HDC9226 
Digital Data Separator, the 
HDC9223 Analog Data Sepa- 
rator Support Circuit, the 
FDC9268 Floppy Disk Con- 
troller and Digital Data 
Separator, the SMC30002 
Personal Computer Interface 
Circuit. and the 5МС20501 
Logic Array. 
Price: 5195. 
Contact: Standard 
Microsystems Corporation, 35 
Marcus Blvd., Hauppauge. 
NY 11788. (516) 273-3100. 
Inquiry 615. 
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ANNOUNCING DAC-EASY BASE 
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A POWERFUL RELATIONAL DATABASE THAT IS EASY TO 
LEARN, VERSATILE AND BEST OF ALL, INEXPENSIVE! 


Dac-Easy Base is indeed both powerful 
and easy to use. [t offers a multitude of 
unique features to help you organize, 
locate, and sort all kinds of alphabetic 
and numeric data. Dac-Easy Base 
continues the low price/high 
performance tradition of the Dac-Easy 
Series. With worldwide sales of over 
300,000 systems, Dac-Easy has become 
the new leader in software designed for 
small businesses. 


FLEXIBLE MENU SYSTEM 
Dac-Easy Base is actually two systems 
in one. If you are a novice you will 
appreciate the special Beginner Menu 
which contains the most commonly 
used features for creating, editing, and 
printing files. The more experienced 
database user will ind the Advanced 
Menu allows instant access to each and 
every one of the powerful routines. In 
both menus, you are only a keystroke 
away from the context-sensitive help 
screens. The help screens in Dac-Easy 
Base are so complete you may never 
have to consult the accompanying 200 
page manual. 


programming language. Column or 
page-style reports can be created 
quickly, and viewed on your computer 
screen or printed to paper. As with all 
reports generated by Dac-Easy Base, 
you can select which records will be 
included in your report and how they 
will be sorted. Special headings and 
subtotals can be added to give you the 
exact information you need. 


GRFAT FOR ADVANCED USERS 
Yes, Dac-Easy Base is easy to use, and 
it is also very powerful. An unlimited 
number of records with up to 60 fields 
per record, ability to access up to three 
files at a time, date arithmetic 
capability, formula fields for 
calculations within files, dynamic 


abbreviations, and keyboard macros Mail ig: d? dae software, me | 
аге just a few 


4801 Spring Vailey Rd, Bidg. 110-B 
of the powerful Dallas, TX 75244 
features 


available at 
your fingertips. 
Dac-Easy Base 
can read and 
convert dBASE 


GREAT FOR THE HOME 
There are unlimited uses for Dac-Easy 
Base around the home. Keep track of 
mailing lists, birthday lists, check- 
books, household inventories, stamp 
collections, recipes, client lists; and the 
list goes on and on. Dac-Easy Base is 
so easy to learn you will create your 
first database in no time. Call now and 
take advantage of the tremendous 
benefits of organized data. 


TO ORDER 
CALL TOLL FREE 


1-800-992-7779 
(IN TEXAS CALL 1-214-458-0038) 


гий 


Yes, please rush me copies of 
Dac-Easy Base today. | have enclosed $49.95 
(Texas residents add 7V:96 sales tax) for each 
copy + $7.50 for shipping. 


Name 
П files and can 
EASY FILE. AND REPORT CREATION run DBASE II Company 
Design professional-looking data input 
| programs. Add 
screens without leaving the menu — Áo EE [ess 
structure. There is no need for complex DM p " 

: 2 Dac offers а 30 day unconditional guarantee оп all ity 
programming. Once created, the edit products bought directly from Dac Software (less B 
screen allows you to input and edit shipping charges) There is a $10.00 restocking fee State zip 
your information in a matter of if the disk envelope is opened. Phone 


minutes. Also attach special notes to 
any of your records with the built-in 
MemoWriter. The MemoWriter is the 
perfect way to attach specific 
information to a single record. 
Custom reports are easy to create 
without using the available 


Minimum Hardware Requirements: 

IBM or other compatibles, 256K memory, MS-DOS or PC- 
DOS 2.0 or later, two DSDD drives, color or monochrome 
monitor. 


IBM and PC-DOS are registered trademarks of International 
Business Machines. MS-DOS is a trademark of MicrosSoft 
Corp. dBASE Il is a trademark of Ashton-Title, Inc. Dac-Easy 
is a trademark, and Dac-Easy Base is a trademark of Dac 
Software, Inc. 

Inquiry. 80 
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WHAT'S NEW 
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SOFTWARE ® PROGRAMMING LANGUAGES AND AIDS 


Turbo Prolog Toolbox 
Announced by Borland 


he Turbo Prolog Toolbox 

for IBM PCs contains 
over 80 tools, 40 sample pro- 
grams, and source code, with 
which you can build expert 
systems, spreadsheets, 
database systems, communica- 
tions programs, and compilers 
in Turbo Prolog. A report 
generator enables you to print 
reports that look the same as 
the screen layout, and the 
screen editor lets you create 
screen I/O functions. You can 
also set up context-sensitive 
help menus with windows 
containing text and graphics. 

For designing communica- 
tions programs, the toolbox 
offers you a serial com- 
munications sample program, 
and guidelines are provided 
for implementing the 
XMODEM protocol. 

Built-in predicates allow 
you to incorporate status lines 
into your program, construct 
a terminal-emulation program, 
and import data from other 
programs. The source code is 
provided for the predicates. 

The toolbox also features a 
parser generator, which you 
can use to build a parser by 
specifying the grammar for 
the language that is to be 
built. 

Price: $99.95. 

Contact: Borland Interna- 
tional. 4585 Scotts Valley Dr.. 
Scotts Valley. CA 95066, 
(408) 438-8400. 

Inquiry 616. 


Creating Prototypes 
on the Macintosh 


р rototyper. a program for 
creating prototyped ap- 


plications. demonstrations, 
and user-interface designs. has 
been announced by 
SmethersBarnes. You use win- 
dows. pull-down menus. con- 
ditional statements, arithmetic 
operations, sounds, and 
scrolling graphics through a 
step-by-step process to create 
the double-clickable. stand- 
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Borland's Turbo Prolog Toolbox. 


alone applications. 

Price: $185. 

Contact: SmethersBarnes, 
PO. Box 639, Portland, OR 
97207, (S03) 245-7270. 
Inquiry 617. 


Building Applications 


with dBASE Ill 


ccidental Computer 

Systems has announced 
a dBASE application builder 
and program-development tool 
called db TEMPLATE. It in- 
cludes a toolkit of standard- 
ized application program 
shells, complete programs, 
and callable procedures to 
perform add, change, and 
delete file functions. 

The program shells provide 
you with structured code that 
you can modify. A Main shell 
provides the program that 
calls all subsequent functions. 
The ACDL shell provides 
Add, Change, Delete, and 
Look file functions. Submenu 
offers standard menu and 
submenu functions, and the 
Report shell is for generating 
single or dual file reports. 

The programs and callable 
procedures include the Menu 
program for main menus and 
submenus. TTL ttle programs 
that provide for long or short 
title highlights and centering. 
and MSG procedures that 
center and display messages 
in a standard or blinking for- 
mat to the desired row. 


You also get a library of 10 
dBASE III utility programs, 
which include Indent func- 
tions with or without connec- 
ting lines and line numbers, 
Find functions for single or 
multiple strings, Structure 
with DOS options, DCopy 
after dates, Change for string 
replacement, dbTree for pro- 
gram call reference, and 
NDXKey to list a dBASE or 
Clipper index with DOS 
options. 

The program requires an 
IBM PC or compatible with 
256K bytes of RAM and 
dBASE ТИ. 

Price: 596. 

Contact: Occidental Com- 
puter Systems Inc., 21201 Ox- 
nard St., Woodland Hills, CA 
91367, (818) 712-9011. 

Inquiry 618. 


Common LISP 


T ransLISP Plus is a Com- 
mon LISP system that in- 
terfaces to Microsoft C and 
runs on the IBM PC. The in- 
terface to Microsoft C enables 
you to customize LISP or 
combine C functions with 
LISP programs. 

Over 400 Common LISP 
primitives come with 
TransLISP Plus. and you can 
create your own as well. 
Thirty sample programs are 
also included, along with an 
integrated editor, a trace 


facility, and cross-referencing. 
Solution Systems reports that 
you can port your programs 
to other Common LISP 
systems On micro, mini, or 
mainframe computers. 

TransLISP. a smaller ver- 
sion of the program, is 
available for programmers in- 
terested in learning LISP. It 
includes a tutorial, demo pro- 
grams, and over 300 
primitives, and it enables you 
to write up to 12,000 lines of 
code. An optional run-time 
program is also available for 
TransLISP Plus. 

TransLISP Plus runs on the 
IBM PC and compatibles with 
320K bytes of RAM and a 
360K floppy disk drive. 
Price: $195 for TransLISP 
Plus; $95 for TransLISP ver- 
sion; $150 for the run-time 
version. 

Contact: Solution Systems, 
335 Washington St., Norwell, 
MA 02061, (617) 659-157]. 
Inquiry 619. 


Ada Compiler 
for the IBM PC 


M eridian Software has 
introduced an Ada 
language compiler and 
development system. The 
company reports that AdaVan- 
tage implements all Ada 
language features, including 
tasking, exceptions, fixed 
point, generics, and separate 
compilation, without addi- 
tional memory or coprocessor 
boards. 

A set of tools for managing 
an Ada program library 
database is included with 
AdaVantage. Utility packages 
are also available that enable 
you to interface with MS- 
DOS, compute transcendental 
math functions, and examine 
the program environment. 

AdaVantage runs on the 
IBM PC, XT, AT, and com- 
patibles. 

Price: $129.95. 

Contact: Meridian Software 
Systems ‘Inc., 23141 Verdugo 
Dr., Suite 105, Laguna Hills, 
CA 92653, (714) 380-9800. 
Inquiry 620. 
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Separate Compilation 
w/inter-module typechecking 
Native Code Generation 

Large Memory Model Support 


Comprehensive Module Library 
Maintainability 


Translator from Turbo and 
ANSI Pascal 


WIN A FREE TRIP TO 


witzeiand 
“Se | 


HOMELAND OF MODULA-2 
Return your Modula-2 Registration Card or 
a reasonable facsimile* postmarked between 
March 1, 1987 and May 31, 1987 to be included 
in aonce-only drawing! 

Grand Prize: One week excursion for 2 in 
Zurich, Switzerland including a guidedtour of 
ETH, the University where Modula-2 was 
created by Niklaus Wirth. European custom- 
ers may substitute a trip to Silicon Valley, 
California. 


Second and Third Prizes: LOGITECH C7 
Mouseor LOGITECH Bus Mouse with Paint 
& Draw software— a $219 value, absolutely 
free! 


"Write to Logitech. Inc. for a registration card 
facsimile. 


Inquiry 170 
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Most Powerful Runtime Debugger 


* APPRENTICE PACKAGE $99 
Eus gov needto begin producing reliable 
maintainable Modula-2 code. Includes the Compiler 
with 8087 support, integrated Editor, Linker, and 
BCD Module. Were also including FREE our Turbo 
Pascal to Modula-2 Translator! 


À 
V "mi 
Р WIZARDS’ PACKAGE $199 


This package contains our Plus Compiler— for 
professional programmers or for those who just want 
the best. The Plus Compiler with Integrated Editor 
requires 512K and takes advantage of the larger 
memory to increase compilation speed by 50%. Our 
Turbo Pascal to Modula-2 Translator isalso includ- 
ed at no oextra charge. 


i "i 
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MAGIC TOOLKIT $99 

We've put Gur most powerful development tools 
into one amazing Toolkit for use with either the 
Apprentice or Wizards packages. Highlighted by our 
Runtime Debugger, the finest debugging tool avail- 
able anywhere, the Toolkit also includes our Post 
Mortem Debugger, Disassembler, Cross Reference 
utility and Version which keeps track of different 
versions of one program. Our MAKE Utility figures 
out module dependencies and automatically selects 
those affected by code changes to minimize recom- 
pilation and relinking. We also provide source code 
of our major library modules for you to customize— 
er just play with. 


WINDOW PACKAGE $49 


Now you can build true windowing into your 
Modula-2 code. Features virtual screens, color sup- 
port, overlapping windows and a variety of borders. 


ROM PACKAGE AND CROSS 
RUN TIME DEBUGGER $299 


Forthose who wantto produce rommable code. 
You can even debug code runningin ROM from 
your РС, 


Turbo Pascal is a registered trademark of Borland International. 
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PACKAGE 


199 


Call for information about our 


VAX/VMS version, Site License, University 


Discounts, Dealer & Distributor pricing. 


To place an order call 
toll-free: 


800-231-7717 


In California: 


800- 552- 8885 
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ES! те want tthe spellbinding power 
Y e of LOGITECH Modula-2! 


Г] Apprentice Package $99 
Г] Wizards’ Package $199 
О Magic Toolkit $99 
Û Window Package $49 
Û ROM Pkg/Cross RTD $299 


Add 56.50 for shipping and handling. Calif. residents 
add applicable sales tax. Prices valid in U.S. only. 


Total Enclosed § 
O VISA O MasterCard O Check Enclosed 


Card Number Expiration Date 


Signature 

Name 

Address 

City State 
Phone 


Е LOGITECH 


LOGITECH, Inc. 
805 Veterans Blvd. Redwood City. CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA. Switzerland 
Tel: 41-21-879656 © Telex 458 217 Tech Ch 
In Italy: 
Tel: 39-2-215-5622 
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WHAT'S NEW 
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Digital Electronics 
Analysis on the IBM 
PC 


icro-Logic II is a system 
for designing and ana- 

lyzing digital electronics. It 
includes a mouse-driven 
schematic editor, component 
library editor, shape editor, 
data channel, and clock 
waveform pattern editors. The 
schematic editor can handle 
up to 1000 components or in- 
tegrated circuit packages per 
drawing, Spectrum reports. 

The program offers a high- 
speed logic and timing 
simulator that enables you to 
display simulation results in a 
graphical form that is similar 
to logic analyzer displays, ac- 
cording to Spectrum Software. 
The simulator can handle net- 
works of up to 10,000 
equivalent two-input gates. 

Micro-Logic II runs on the 
IBM PC, XT. AT, and com- 
palibles with 640K bytes of 
RAM. 
Price: $895. 
Contact: Spectrum Software, 
1021 South Wolfe Rd., Sunny- 
vale, CA 94086, (408) 
738-4387. 
Inquiry 621. 


CAD on the Mac 


bvent has introduced 

Space Edit, a three- 
dimensional computer-aided 
design program that runs on 
the Macintosh. Abvent reports 
that the size of your vector- 
based documents created with 
Space Edit is limited only by 
the RAM in your system. 

You can use a mouse, à 

graphic tablet. or a keyboard 
for input, and you can output 
to a variety of plotters and 
laser printers without using 
any special interfaces, since 
Space Edit has built-in drivers 
lor many pen plotters. Your 
drawings can be sent by the 
clipboard to MacDraw, Mac- 
Draft, MacPalette. and other 
programs. Space Edit offers 
such capabilities as hidden- 
line removal, multilayering, 
and access to a three- 
dimensional library. 
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Micro-Logic H, a digital electronic design and analysis program. 
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You can view objects from 
many vantage points using 
three perspective modes with 
Space Edit. You can choose 
to display your objects in wire 
frame or in a solid format, 
using the hidden-line removal 
capability. The changes you 
make to your objects 
automatically update the area 
and dimension lines. 

Price: $625. 

Contact: Abvent, 9903 Santa 
Monica Blvd., Suite 268, 
Beverly Hills, CA 90212, 
(213) 659-5157. 

Inquiry 622. 


Data Acquisition 
Software for $125 


nkelScope Junior is a 

data-acquisition program 
that can replace strip-chart 
recorders, x-y plotters, or 
oscilloscopes, according to 
Unkel Software. The menu- 
driven program displays. 
stores, and retrieves data. and 
you can port that data to 
other programs as well. Cur- 
sor scrolling techniques are 
fcatured, enabling you to 
move two independent cursors 
through stored data with the 
cursors’ numerical voltage and 
time values displayed. 

UnkelScope Junior requires 

an IBM PC. XT. AT. or a 
compatible running MS-DOS 
or PC-DOS 20 or higher: 


You also need a data- 
acquisition board and an IBM 
graphics board or compatible. 
Price: 5125. 

Contact: Unkel Software Inc., 
62 Bridge St., Lexington, MA 
02173, (617) 861-0181. 

Inquiry 623. 


Macintosh Statistical 
Analysis 


S tatView 512+ enables 
you to perform statistical 
analysis, including descriptive 
and comparative statistics, 
multivariate factor analysis. 
and nonparametric tests. The 
program runs on the 512K 
RAM Macintosh and you can 
import data from other 
Macintosh applications, using 
text files or the clipboard. 
Using text files. you can 
gather data from other 
computers. 

With StatView 512+, you 
can define variables, run 
analyses, and produce graphic 
views in table, scatter gram. 
line chart, pie chart. or hox 
plot form. Any changes you 
make to variables. specifica- 
tions, or presentations are 
automatically recalculated by 
the program. You can also 
enter alphanumeric data. 
Price: $349.95, 

Contact: Brainpower Inc.. 
24009 Ventura Blvd.. 
Calabasas. CA 91302. (818) 
884-6911. 

Inquiry 624. 


Fast Fourier 
Subroutines 


A pair of fast Fourier 
transform subroutines, 
written in assembly language 
for the 8086 family, is 
available from J.W. Hartwell 
and Associates. 

One of the subroutines is 
designed for 16-bit integer 
data and is used in real-time 
applications when computa- 
üon speed is important. Hart- 
well reports that a forward 
transformation of 1024 real- 
valued samples typically re- 
quires less than 150 ms. on a 
6-MHz IBM PC AT. and the 
same sequence of points can 
be transformed in about 580 
ms. on an 8088 running at 
4.7] MHz. 

The second subroutine is 
for single-precision floating- 
point data and requires an 
8087 or 80287 coprocessor. It 
is designed for uses in which 
accuracy is important. Hart- 
well reports that a real-valued 
sequence of 1024 points can 
be transformed in less than 
770 ms. on a 6- MHz IBM PC 
AT with an 8-MHz 80287. 
Price: $149 each or $249 for 
both. 

Contact: JW. Hartwell and 
Associates, P.O. Box 515. 
Hillsborough. NC 27278. 
(919) 732-795]. 

Inquiry 625. 


PIotSMITH 


F ulton Findings has an- 
nounced PIotSMITH, а 
program that creates rec- 
tangular plots in ASCII from 
data you enter by the 
keyboard or through disk 
files. You can show 10 sets of 
data with up to 250 points. 
The files PlotSMITH creates 
аге in ASCII format. 
PlotSMITH runs on IBM 
PCs with 256K RAM. 
Price: $59. 
Contact: Fulton Findings. 
1251 West Sepulveda Blvd.. 
Suite 800. Torrance. CA 
90502. (213) 518-5045. 
Inquirv 626. 


continued 


LOGITECH 
C7 MOUSE 


599 


|. Josum up my feelings about this mouse 
and menu generating system: thisis the one 
I want.” Phil Wiswell 
PC Magazine. Jan 27, 1987 


At LOGITECH we've spent years perfecting 
our high-quality mouse hardware and software. 
And every LOGITECH Mouse reflects the engi- 
neering we've devoted to it. 


MAXIMUM COMPATIBILITY 

The programmable LOGITECH Mouse 
works with virtually ALL hardware and application 
software. 


BEST MOUSE TECHNOLOGY 

The opto-mechanica! LOGITECH Mouse 
offers the best of all worlds. Mechanical tracking 
(a ball) and optical decoding (precise, reliable 
optical encoders).Every major computer manufac- 
turer, including Apple, IBM and DEC, has chosen 
opto-mechanical mouse technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 


BEST MOUSE FOR GRAPHICS & CAD 

High (200 dot per inch) resolution, precise 
tracking, and a 3-button design are essential for 
graphics and CAD. 


BEST MOUSE FOR DESKTOP 
PUBLISHING 

Ergonomic styling is a must for all mouse- 
intensive desktop publishing applications. High 
resolution is essential for high-resolution screens. 


BEST MOUSE FOR SPREADSHEETS & 
WORD PROCESSING 

The smooth-tracking LOGITECH mouse is a 
productivity tool for all types of data entry and 
editing. We've even created a special mouse inter- 
facefor 1-2-3 which makes 1-2-3 users up to 30% 
more productive! 


BEST MOUSE SOFTWARE 


“Logitechs Plus Package adds an excellent 
menu builder (with useful examples), a fast 
windowing text editor, and an outstanding 
Lotus 1-2-3 interface." Ezra Shapiro 
Byte, Dec. 86, pg. 324 


Our Plus Software also includes our Microsoft- 
compatible drivers, and CLICK which sets the 
mouse automatically for any application. 

inquiry 171 


AL TECHNOLOGY 


OPTO-MECHANI 


BEST DEALS 

We offer either our C7 or Bus mouse, with Plus 
software, packaged with some of the most exciting 
applications on the market,at very exciting prices. 


LOGIPAINT Special Offer! $149 
The LOGITECH Mouse with PC Paintbrush 
is the mostadvanced paint set available for the 
PC. It offers 11 type fonts,a pallet of 16 colors, 
and the ability to import and embellish files 
from other applications. 

LOGICADD 
The LOGITECH Mouse packaged with 
Generic CADD and Dot Plot turns your PC 
into a complete CADD workstation. Generic 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. DotPtot is the add on utility that enables 
you to produce crisp, high resolution drawings 
from your dot matrix printer. 


LOGIPAINT-&-DR AW 
The LOGITECH Mouse packaged with 
LOGIPAINT and LOGICADD. Together they 
are the complete graphics toolkit for com- 
bining freehand and technical drawings. 


$189 


$219 


E 
WM" LOGITECH BUS MOUSE 


$149 with LogiPaint 

100% Microsoft Bus Mouse Compatible! 

Ithasallthefeatures ofthe LOGITECH 
C7 MOUSE, plus it leaves the serial port 
on your computer free for other peripherals. 
It comes standard with our-top-of-the-line 
Plus Software and 
LogiPaint. 


Lotus and 1-2-3 ure trademarks of Lotus Development Corp, Generic 
CADD is û trademark of Generic Software, Inc. PC Paintbrush isa 
registered trademark of ZSoft Corp. 


SI I want the opto-mechanical 
YE LOGITECH Mouse! 

O LOGITECH C7 Mouse w/Drivers $99 
O LOGITECH C7 Mouse 


w/Plus Software $119 ® 
O LOGITECH BUS Mouse 
w/Plus Software and LogiPaint $149 ® 


Additional Software i 
(with C7 and Plus or Bus Mouse and Plus.) ® 


[1 LOGIPAINT $149 
J LOGICADD 5189 * 
O LOGIPAINT-&-DRAW 5219 e 


Ack) $6.50 for shipping and handling. Calif. residents 
add applicable sales tax. Prices valid in U.S. only. s 


Total Enclosed $, " 
30-Day Money-Back Guaruntee/3-Year Warranty 


To place a credit card order call our i 
special toll-free number; 


800-231-7717 


Call toll-free in California: 


800-552-8885 


O VISA O MasterCard U Check Enclosed 


Carcl Number Expiration Date 


Signature 

Name 

‘Address 

City State : 
Zip Phone ч 


DEALER INQUIRIES WELCOME 


С LOGITECH : 


LOGITECH, Inc. 
805 Veterans Blvd. Redwood City. CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 e Telex 458 217 Tech Ch 
In Italy: 
Tel: 41-21- 879656 
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Risk Analysis 
and Simulation 


RISM uses probabilites 

and simulation techniques 
to enable you to model uncer- 
tain or risky situations. It 
makes use of Monte Carlo 
simulation and lets you define 
the modules with graphic 
representation of probability 
distributions and a high-level 
programmable modeling ' 
language. Prism’s output 
shows potential risks and 
payoffs, and you can also 
generate a spreadsheet of 
results. 

The program runs on the 
IBM PC, XT, AT, and com- 
patibles with at least 512K 
bytes of RAM. 

Price: $895. 

Contact: Tempus Develop- 
ment Corp., 1941 North Ver- 
mont St., Arlington, VA 
22207-9990, (703) 522-3780. 
Inquiry 627. 


Linking Laptops 
and IBM PCs 
he Brooklyn Bridge lets 
you transfer files between 
3%-inch disk laptops and 
54-inch disk IBM PCs. Ac- 
cording to White Crane 
Systems, the program 
transfers files at 115,200 bits 
per second, attaining a 
throughput of 10K bytes per 
second. 

Besides transferring files, 
you can use the program to 
edit on a remote machine, ac- 
cess remote drives from 
within a program, and direct 
ouput to a laser printer, plot- 
ter, or other device. 

One IBM-compatible serial 
port is required on each 
machine. The program comes 
with one disk for each system 
and a connector cable for 9- 
or 25-pin models. 

Price: $129.95. 

Contact: White Crane 
Systems, 6889 Peachtree In- 
dustrial Blvd., Suite 151, Nor- 
cross, GA 30092, (404) 
454-7911. 

Inquiry 628. 
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PRISM provides risk analysis using Monte Carlo simulation. 


Two Word Processors 
for the IBM PC 


de elebrity and ProofWriter 
are word processors that 
feature spelling checkers and 
mail-merge capabilities. Both 
require an IBM PC or com- 
patible with 256K bytes of 
RAM. 

Celebrity offers a 
calculator, an appointments 
and reminder calendar, a 
forms and reports system with 
mail-merge functions, a file- 
cabinet capability, and macro 
and command-file capabilities. 
The program also enables you 
to work in up to four win- 
dows simultaneously. 

Price: $89.95. 

Contact: Good Software 
Corp., 5429 LBJ Freeway, 
Suite 720, Dallas, TX 75240, 
(214) 6085. 

Inquiry 629. 


- roofWriter offers word 
processing in color and 


foreign language and scientific 
symbol capability. Optional 
versions enable you to print 
symbols that aren't included 

in the IBM PC character set, 
and a character generator lets 
you construct any printed 
symbol on a dot-matrix 
printer. 

Other options offered by 
ProofWriter include underlin- 
ing, superscripts and sub- 
scripts, software-generated 
shadow and bold type, italics, 
condensed print, and page- 
numbering options. Proof- 
Writer's editor offers 
WYSIWYG (what you see is 
what you get) word process- 
ing, which gives you desktop 
publishing mark-up 
capabilities. 

Proof Writer is available in a 
standard version for use with 
the IBM PC character set and 
an international and scientific 
version. Other versions are 
available for a variety of 
boards. 


WHERE DO NEW PRODUCT ITEMS COME FROM? 


The new products listed in this section of BYTE are chosen from 
the thousands of press releases, letters, and telephone calls we 
receive each month from manufacturers, distributors, designers, and 
readers. The basic criteria for selection for publication are: (a) does 
a product match our readers’ interests? and (b) is it new or is it 
simply a reintroduction of an old item? Because of the volume of 


submissions we must sort through every month, the items we publish 
are based on vendors’ statements and are not individually verified. 
If you want your product to be considered for publication (at no 
charge), send full information about it, including its price and an 


address and telephone number where a reader can get further in- 


formation, to New Products Editor, BYTE, One Phoenix Mill Lane, 


Peterborough, NH 03458. 


Price: ProofWriter, standard 
version, $250; international/ 
scientific version, $125; other 
versions range from $300 to 
$475. 

Contact: Image Processing 
Systems, 6409 Appalachian 
Way, P.O. Box 5016, Madison, 
WI 53705, (608) 233-5033. 
Inquiry 630. 


Mathematical Too! 
with Graphics 


ompMath is a menu- 

driven mathematica! pro- 
gram that runs on the IBM 
PC and compatibles with 
256K bytes of RAM and PC- 
DOS or MS-DOS 2.0 or 
higher. It covers general 
mathematics, complex 
arithmetic, matrix operations, 
engineering, and basic 
statistics. 

You can create two- 
dimensional statistical and 
vector operation graphs in 
cartesian and polar coor- 
dinates. The mathematical 
program also enables you to 
store and retrieve numerical 
data disk files for basic 
statistical analysis. 

An IBM color graphics 
adapter or equivalent is re- 
quired to run CompMath. 
Price: $59.95. 

Contact: Esoft Software, 444 
Colton Rd., Columbus, OH 
43207, (614) 491-0832. 
Inquiry 631. 


Photographic 
Switcheroo 


In the What's New section 
of our December 1986 
issue, we mistakenly 
swapped two photos. The 
screen pictured on page 30 
was produced by Stella 
Business Graphics and 
should have run on page 
32. The screen on page 32 
was produced by VCN 
Concorde and should have 
been on page 30. Our 
apologies to all, and par- 
ticularly to Stella Systems 
and Visual Communica- 
tions Network. 
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When the ball point pen was introduced, it immediately 


became indispensable. Never again would you have to * With Every dBase Ill Plus, 
struggle with leaky, messy fountain pens. The same is true Get a Cross Writing Instrument 
for database management software. From its inception, FREE! 

it has become a necessary part of the business کے‎ mu 

mainstream, At least that’s what anyone who's ever used Quantities Limited 


| one will say. 


But, the most indispensable database of p — 5 

all is dBase,” outselling all other " 
databases combined, And with good 
reason. dBase is more powerful, more 
flexible, has more features and is eas- 
ier to use. And now it’s easier to learn 
and more powerful than ever thanks to 
its newest version, dBase III PLUS. 
But that’s not all. 


In honor of the dBase’s one 
millionth sale, and for a limited time, 
when you purchase dBase III PLUS 
from Logicsoft we'll include another 
indispensable tool, the world famous 
Cross" pen. A free gift from Logic- 
soft, the world's largest direct dis- 
tributor of computer products. 
Logicsoft offers version guarantees 
on all software, free overnight deliv- 
ery corporate volume discounts and 
custom leasing programs making 

us dStandard of the industry. 

In fact, some people think we're as 
indispensable as the products we sell. 
Or give away. 


The Largest Direct Distributor 
of Software and Hardware Products 
^ 4 7] tthe | World. 


1-800. )- 645. 2491 Logicsoft is a Distributor for Over 250 Leading Manufacturers 

and Publishers of Computer Products Including: Ashton Tate * AST 
NY STATE: 1-800-235-6442 (516) 249-8440 * Compaq * Epson * Haves * IBM * Leading Edge * Lotus * Microsoft 
Customer Service: 1-800-431-9037 NYS; 516-249-8440 » Okidata * Scagate ч Мога Perfect 
110 Bi-County Blvd., Farmingdale, NY 11735 


Logicsoft Europe BV: Baarsjesweg 224, Amsterdam Holland 
EUROPE: 020-B3-4864 FAX $ 516-249-5289 


Free on-site service an 


IBM AT.30 Mb IBM XT—20Mb  AT&T6300 


e 8 MHz • 512K • 30 Mb IBM Hard ХТ 286—20 Mb e 512K 20 Mb IBM Full Height Hard • 640K RAM Memory • One 360K 
Drive (Full Height, w/controller) e 1.2 Drive e 360K Floppy Drive Half / Height Floppy Drive e Seven Expansion Slots e 
Mb Half /Height Floppy e Eight • 6 MHz e 80286 Based CPU e Zero • Eight Expansion Slots e IBM AT&T Keyboard e High-Resolution 
Expansion Slots e IBM Enhanced PC Wait States e 640K • 1.2 Mb Half/ Enhanced PC Keyboard e Asynchronous ^ Monochrome Graphics Card e High- 
Keyboard e Serial / Parallel Adapter e Height Floppy • 20 Mb Full/ Height Hard Communications Adapter » Free Resolution Monochrome Graphics 
Free 90-day, On-Site Service Contract Drive • Serial /Parallel Adapter e Eight 90-day, On-Site Service Contract e Monitor e Serial & Parallel Ports 
e Color or Monochrome Monitor Expansion Slots-(5) 16-Bit, (3) 8-Bit « Color or Monochrome Monitor Available е GW Basic and MS. DOS. Free 
Available as Option. ІВМ PC Enhanced Keyboard e Free 90-Day, as Option. 90-Day, On-Site Service Contract. Color 
e Purchase Price: $4,195 On-Site Contract e Color or Mono- e Purchase Price: $2,299 Monitor Optional. 

chrome Monitor Available as Option. e Purchase Price: $1,699 
Lease For $171 per month * Purchase Price: $3,199 Lease For $98 per month 

Lease For $126 per month Lease For $73 per month 

LOWEST PRICE 


FREE ON-SITE SERVICE— 


You receive 90 days of 
free service at your facility 
on any purchase or lease 
of a system. Over 96 
authorized service centers 
to serve you throughout 
the U.S. with an average 
4 hour response time. 


COMM ITMENT— 


Because we are 
the largest direct 

distributor, our 
buying power 


the lowest possible 
prices on our wide 
range of products. 


FREE OVERNIGHT DELIVERY— TOLL- FREE 
Buy it today, use it LO GICS "enam | CUSTOMER SERVICE— 
Jr i 


tomorrow on On-line 


E rA OU ` computer system 


| ае Е allows instant 
certain restrictions, | CU ST = MER access to 
some bulk items customer 
and orders under information. 


$100 are shippec ~ 
UPS FREE (within 
Cont. U.S.). 


Call 1-800-431-9037. 
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LOGICLEASE— 
Allows affordable low 
monthly payments, helps 


eliminate equipment | 
obsolescence, offers 
outstanding flexibility == _ 


plus possible tax 
benefits. 24 hr. lease 

approval by phone 
(on orders over $1000). 


SYSTEM CUSTOMIZATION— 
Jr system customized 
to your needs plus Free 
48 hour configuration, 
testing and burn-in 
service so your system is 
ready to run upon delivery. 


• No surcharge for MasterCard, VISA, American Express. C.0.0., money order, check or PO's (please call for price verification) e No sales tax on orders shipped outside N.Y. State ә Please 
=н add 2% lor insurance and handling ($3.00 minimum) {int'l orders add'l} • We do not bill until we ship. All products covered by mfg's warranty. Defective merchandise may be returned for 
== repair or exchange only. We do not guarantee compatibility, Any goods returned for credit are subject to a 10% restocking charge. Ali prices and policies subject to change without notice. 


d overnight delivery 


Compaq Deskpro 
186-40 Mb 


16, 8 & 4 MHz Clock Speeds • 1 Mb 
tam Memory • 80386 Based CPU e 
)ne 40 Mb Hard Drive (w/controller) e 
)пе 1.2 Mb Half / Height Floppy Drive e 
j; Expansion Slots e Compaq 101 Key 
enhanced Keyboard • One Serial One 
агае! e Color or Monochrome 
Wailable as Option. 

н Purchase Price: $5,349 


ease For $203 per month 


Blue Chip / 

by Hyundai 
IBM PC/XT 
Compatible 


e 512K Ram Memory * 4.77 MHz * 
One 360K Halí / Height Floppy Drive « 
Six Expansion Slots e Low Profile 
Keyboard e Serial / Parallel Ports e 130 
Watt Power Supply e High Resolution 
Monochrome and RGB Display Card 
Standard. 


» Purchase Price: 5049 


e 640K RAM Memory • 80286 Based 
CPU * One 30 Mb Hard Drive 
(w/controller) • Опе 1.2 Mb Half/ 
Height Floppy Drive e Seven Expansion 
Slots + Compaq Keyboard e Graphics 


Card e One Parallel Port e Free 90- Day, 


On-Site Service Contract e Color or 
Monochrome Available as Option. 
e Purchase Price: $3,799 


Lease For $150 per month 


Zenith 7-181 


Laptop (Dual Floppy) 


e 640K RAM Memory • CMOS 8088 
Running at 4.77 MHz * Two 720K 3.5" 
Floppy Drives • Supertwisted Backlit 
LCD Screen e RGB/ Monochrome 
Composite Card • One Parallel and 
Serial Port e Clock Calendar e External 
Floppy Drives Optional e Carrying Case 
Included 

e Purchase Price: $1,849 


Lease For $79 per month 


МЕС APC IV-40 Mb 


AND EGA CARD 


e 80286 Based CPU • 640K RAM 
Memory e 6 + 8 MHz Clock Speed e 
1.2 Mb Floppy Drive e 40 Mb Hard 
Drive e NEC MultiSync Monitor • EGA 
Display Card * 8 Expansion Slots e (2) 
Serial and (1) Parallel Port e 213 Watt 
Power Supply • MS DOS and GW Basic 
Included • 1 Year Warranty 

e Purchase Price: $3,695 


Lease For $145 per month 


Toshiba Laptop 
T-1100 Plus (Dual Floppy) 


e 640K RAM Memory • CMOS 80686 
Running at 7.1 MHz e Two 720K 3.5" 
Floppy Drives e One Expansion Slot e 
TOSHIBA Keyboard * LCD Display * 
Color Graphics / Monochrome Composite 
Card e One Parallel and Serial Port e 
Clock Calendar e External Floppy Drives 
Optional. 

e Purchase Price: $1,849 


Lease For only $79 per month 


"v А а" A 
Г LES 


Len — Edge 


e 512K RAM Memory • 1200B 
Internal Modem e Two 360K 
Half / Height Floppy Drives e Four 
Expansion Slots e Keyboard e Text 
Display Card « Monochrome Monitore 
One Serial and Parallel Port e 
Software Bundle e Color Monitor 
Option Available. 

e Purchase Price; $1,375 


Lease For $59 per month 


Toshiba 3100 Laptop 


e AT Power in a Compact Size e Gas 
Plasma Screen • 8 MHz e 640K Ram 
Memory * One 3.5 720K Floppy Drive e 
10 Mb Hard Drive e Parallel/ Seria! Port. 
e Purchase Price: $3,699 


Lease For $146 per month 


New NEC Multispeed 
Loptop 


e Supertwisted LCD Screen e 9.45 + 
4.77 MHz clock speeds e 640K Ram 
Memory * Two 3.5" 720K Floppy Drives 
e CALL FOR PRICE 


10 Bi-County Blvd., Dept. 543. 
armingdale, NY 11735 


ew Yorke 516-249-8440 


San Francisco ® 415-621-4411 


To order, call our National Hotline: 


1-800-645-3491 


NY STATE: 1-800- 235- 6442 (516) сан 


Boston» 617-247-6406 Chicago» 312-372-0939 


Boca Raton * 305-492-3300 


Houston • 713-227-0201 


To Receive Technical Assistance, 


call: (516) 249-8440 
Customer Service: 


1-800-431-9037 NYS: (516) 249-8440 


Europes 020-83 4864 


irgest selection of peripherals 
ee overnight delivery! 


WISTGIK ................ 139 

Logic (AST Comp) МО 
MiniHalfCard ........ 105 

TECMAR 

Captain (884K) .......... 199 

QUADRAM 

Quadboard (884K)........ 155 

Silverboard ............. 155 

Ems w/256K ............ 349 


Liberty (AT) 128K (6-8 MHz) . 315 
INTEL 
Above Board (PS/AT) 


wH28K ...... Low Price Call! 
(PC) м/64К...... Low Price Call! 
(AT) w128K ..... Low Price Call! 
(PS)64K........ Low Price Call! 
(PS) 256K....... Low Price Call! 


8087-2 MathCo-Processor. 179 
8087-3 Math Co-Processor. 139 
80287 MathCo-Processor . 199 


GRAPHICS BOARDS 
AST 
Ргеуему................ $239 


Six Pack Premium/EGA 
ARE ora Low Price Call! 


ORCHID 
TurboEGA ............. 569 
Evergraphics ........... 106 
HERCULES 
Monochrome Graphics 

Саю сеат от 199 
Color Сага ............. 155 
Graphics CardPlus ...... 209 
LOGICSOFT 
Logic (Hercules Comp.) 

Color Graphics Board... 89 


Logic (IBM Comp.) 
Enhanced Graphics 
Adapter(EGA)......... 249 


Logic (Hercules Comp.) 


Monographics Board... 99 
PARADISE SYSTEMS 
Auto Switch EGACard.... 359 


ModularGraphicsCard ... 249 


Color/Mono............. 139 

QUADRAM 

EGA Plus Graphics....... 369 

VIDEO 7 

VEGA (% Card) .......... 339 

VEGA Deluxe (1^ Card) .... 395 

STB 

Chauffeur.............. 209 

EGA Plus .............. 309 

TECMAR 

Graphics Master......... 475 

EGAMaster ............ 215 

COMMUNICATIONS 

BOARDS 

AST 

5251-11 Plus ............ $655 

Б5251-11................. 609 

DCA 

IRMA Board ............ 779 

MODEMS 

AST 

Reach 1200 Half Card ..... $225 

EVEREX 

EVGICOM Wid 645% 24 ne 149 

HAYES 

Smartmodem 1200 ....... 389 

Smartmodem 1200B 
w/Smartcom ll ........ 359 


Smartmodem2400 ....... 599 
Smartmodem 2400B 

w/Smartcom Il ........ 549 
LOGICSOFT 


Logic (Hayes Comp.) 1200 

Baud External Modems . 179 
Logic (Hayes Comp.) 2400 

Baud External Modem .. 309 


Logic (Hayes Comp.) 1200B 
Internal Modem with 
Mirror (Crosstalk Clone) 


Software............. 129 
Logic 2400B Internal Modem 
2400B w/Software ..... 299 
PROMETHEUS 
Рго-тодет 1200 ......... 279 
Pro-modem 1200B 
wisoftware ........... 239 
ТОЅНІВА 
1200B Laptop Modem 
(T1100Plus)........... 329 


VEN-TEL 
PC Modem 1200 Half Card . 359 
ТА РШЕ Sua ев 329 


PC Modem 2400 Half Card . 469 
MOUSE INPUT DEVICES 


MOUSE SYSTEMS 

PC Mouse w/DR Halo 2. . Special 
MICROSOFT 

Microsoft Mouse (Serial) .. $135 
MicrosoftMouse(Buss)... 125 


SURGE PROTECTORS 


Masterpiece PluS ........ $119 


CURTIS 

DIAMONG «us оен 39 
Emerald о sms 36 
RUDY esses ons 59 
KEYBOARDS 

KEYTRONIC 

5151 (Deluxe) ............ $169 
5153 (w/touch Pad) ....... 279 
ЗЕАОРС TO оа... 235 
Б1Б1(АТ&Т) ............. 189 
Keytronic Jr. 5151 ........ 169 
MEMORY STORAGE 

IOMEGA 


Bernoulli Box (10 + 10) ... 


Bernoulli Вох (20 Mb) .... 1899 
Bernoulli Box (20 + 20)... 2499 
Bernoulli Box Plus. ...... 4199 


HARD DISK DRIVES 


MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) 
or (30 Mb) .... Low Price Call! 
PRIAM CORP 
60 Mb Internal Hard Drive 


TTE 1389 
Innerspace ID 40Mb...... 1349 
PLUS + 
Hard Card 10Mb ......... 399 


Нага Card20Mb......... 675 
SEAGATE 
10Mb % Htlnt .......... 465 


20Mb % HtInt .......... Ag 
30Mb Ve HtInt .......... 5: 
20Mb Full Ht(AT) ........ 5¢ 
30 Mb Full Ht(AT) ........ 74 
40 Mb Full Ht (АТ) ........ 87 
80 Mb Full Ht(AT) ........ 134 
CORE 


20 Mb Int (AT). . .. Low Price Cal 
30 Mb Int(AT). . . . Low Price Cal 
40 Mb Int (AT). . . . Low Price Cal 
72 Mb Int(AT). . . . Low Price Cal 


CARTRIDGE TAPE BACK-UP 
IRWIN 

Ігмуіп 11010 МЫ іпї........ 4 
20 МОЛЕ. шь э» дез 5 
20 MB 325 (АТ) Ext.D...... 7 


Logic 60 Mb Internal Cartridg 


Tape Backup Kit ....... 72 
Logic 25 Mb Internal Cartridge 

Tape Backup Kit ....... 56 
SYSGEN 
Image Tape Backup 

IOMON oss Es 78 
Image Tape Backup 

POMO IM iss er rn 59 
Image Tape Backup 

20MbExt ............ 64 
TECMAR 
QIC 60 AT (Int) ........... 123 


QIC 60 Ext Tape Backup ... 157 
QIC 60 Host Adapter Card . 12 
CORE 

6OMDExt .............. 159 


FLOPPY DISK DRIVES 


Panasonic 360 K ' Ht. .... $17 
Tandon TM-100 360 K F/Ht. . 12 
Tandon ТМ-100 360 K у Ht. 10 
Toshiba 360K Y2 Ht. ...... 11 


BACK UP POWER SUPPLIES 


DATA SHIELD 
200Wt(PC)............. $24 
300 Wt (XT) ............. 35 


‘Qatashia id 


= 


БООМ (АТ) co еее чане 56 
BUOWHAT) ае ске ea m Rari 63 


‘Due to weight restrictions, Printers and Monitors and some misc. bulk items are shipped UPS— free. All prices and policies subject to change without notice. 
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9 YEAR WARRANTY 


Look for the items printed in red 
to identify Logicsoft's own line of 
computer hardware products. 
They are fully compatible with, but 
priced well below, the major 
manufacturers. You save — not by 
our use of inexpensive labor and 
parts — but through state-of-the- 
art technology. 

Each product carries our 

5 year unconditional replace 

or repair warranty. 


Sale! Save °50 


NEC MULTISYNC MONITOR 
WITH SWIVEL BASE 


The resolution solution. This state of 
the art color monitor scans all 
frequencies between 15.75 KHz and 35 
KHz allowing compatibility with all 
current color graphics boards. The last 
color monitor you’ll ever need. 


Our regular low price 5360 


VIDEO-7 VEGA BOARD 


Take full advantage of the NEC 
multisync monitor color capabilities. 
The Vega Vs card supports resolution up 
to 640 x 350. Includes Monochrome 
Graphics, Color Graphics, Hercules 
Graphics and Enhanced Graphics. 

High technology at a low price. 


Our regular low price 


If purchased . Buy both and save $50 


separately- $888 


$938 
Hurry— sale ends March 31, 1987 


PRINTERS* 


EPSON 

EX 800 (80 column, 300 cps) 

——— m Low Price Call! 

EX 1000 (136 column, 
300cps)...... Low Price Call! 

FX-85 (B0 column) Low Price Call! 


FX-286 (136 column) 
Fate eke Сы MM. Low Price Call! 


The Nation's k 


LQ 1000 (136 column) 
DU LR ES Kr Low Price Call! 
LQ 2500 (136 column, 

324 срѕ)...... Low Price Call! 
NEC 
Pinwriter P-5 Series 
(ae ae A Low Price Call! 


PinwriterP-6............ 489 
PinwriterP-7 ............ 669 
P6 ColorPrinter ......... 599 
P7 ColorPrinter ......... 799 
OKIDATA 

182 Plug &Play .......... 223 
192 Plus(IBM)........... 379 
193 Plus (IBM) ........... 558 
290 Series...... Low Price Call! 
2410P Plug &Play........ 1759 
РАМАЅОМІС 
КХ10911............... 299 
КХ10801............... 219 
КХ1595.,........-...... 599 
TOSHIBA 
P/S321(BM)............ 489 
РСА fon see ek oes oe ware 695 
P/S351(IBM) ............ 1049 
CITIZEN 

MSP10 ................ 289 
MSP 15 ................ 379 
МӘР 20 ................ 339 
М8Р25................ 499 
Premier35.............. 509 
PRINTER BUFFERS 

QUADRAM 

Microfazer Series 

234 ы Na ей LowPrice Call! 
LASER PRINTERS* 

CANON 

Laser Printer LBP8A1 .... $1985 
Laser Printer LBP8A2 .... 3089 
HEWLETT PACKARD 

LaserJet ,............. 2489 
Laser Jet Plus .......... 3199 
LaserJet500(+)........ 4299 
PLOTTERS * 

HEWLETT PACKARD 
74А7БА................. 1629 
OOO RE 3349 
HOUSTON INSTRUMENTS 
DMP 40 ............... 899 
DMP 41 ............... 2549 
DMP42 ............... 2549 
DMP51 ............... 3849 
DMP52 ............... 3849 
DMP52MP ............ 4889 
MONITORS* 

AMDEK 
Color600RGB.......... $ 389 
Color 722 (EGA Comp.) ... 499 
Color725 ,............. 559 
12” Amber310A......... 149 
IBM 

Color Monitor ........... 545 
Monochrome Monitor .... 225 


Enhanced Color Display... 679 


NEC 


Multi-sync color 


w/swivelbase ......... 599 
PRINCETON GRAPHICS 
RGB HX-12(690X240) ..... 449 
RGB НХ-12Е (EGA Comp.).. 535 
RGBSR-12 ............. 569 
RGBSR-12P ............ 689 
AmberMax12E ......... 159 
QUADRAM 
Amberchrome 12" ....... 145 
Enhanced Graphics 

Monitor w/swivel ...... 525 
TAXAN 
66012"EGA ............ 525 
72014" CGA. asso sess 399 
11812" Green ........... 109 


MULTI-FUNCTION BOARDS 
AST RESEARCH 


Six Pack Premium ....... $309 
Six Pack Plus(384K) ...... 229 
Rampage w/256K ........ 249 
Rampage (AT) w/512K ..... 449 
Advantage (128K) ........ 359 
I/O Mini Half Card ........ 119 
РШЕ БШ Brees жаа» AE 125 
COMPUTER PERIPHERALS 
Overachiever 512K ....... 349 
LOGICSOFT 


Logic Board (Lotus/Intel/ 
Microsoft Expanded 
memory specification) .. 189 


Logic (AST Compatible) Multi- 
function Board w/OK ... 99 
w/384K ................ 155 


Logic (AST Compatible) AT 
Multifunction Board w/128K 
(Expandableto2.0Mb).. 199 


Logic (AST Compatible) 
576K Ram Board * Card 


Circle #400 on reader service card. 


Free overnight delivery on software 


for all your IBM PC applications! 


P d 
99920030090000000000000000000 Special 
4р Lp Sap 


I1] 2300000000000000000300900000 


ә 
© © 
© © 
© © 
e MANAGING LOTUS PC MOUSE WITH s 
© YOUR MONEY HAL DR. HALO Il © 
© B Use English-like commands for Movement at your fingertips. © 
© Personal Finance Package easier use of 1-2-3. The #1 selling optical mouse © 
е by Andrew Tobias complete with pad and software. 
© © 
Z NOW ONLY *41 5.00 NOW ONLY 5 44 5.00 NOW ONLY 51419.00 
© © 
QQ02323029220900200000900090000900000029900090290000000000000090099009000009000090090090000 
WORD PROCESSING Punctuation &Style ... 75 DATABASE MGMT. Microsoft Multiplan ... 119 
DisplayWritelV ....... $359  Turbolightning....... 59 ADD-ONS Smart Integrated ...... 475 
Easy Writer ll ......... 209 Word Finder ......... 29 Сііррег.............. $349 X SupercalcIV (NEW).... 285 
Microsoft Word 3...... 279 Word Perfect Library... 69 соо 139 $утрһопу........... 459 
Multimate ........... 259 dGraphill ........... 149 
Multimate Advantage.. 309 DATABASE MGMT. Ext Report Writer ..... . 99 SPREADSHEET ADD-ONS 
OfficeWriter ......... 245 Genifer............. 20° y ———————— 
PFS Professional Write. 115 Cornerstone ......... $ 69  quickcodelll......... 449 Cambridge Spreadsheet 
Volkswriter 3 "OPEP 147 d Base lil Plus IEEE 419 Quick Report BAM 149 Analyst BOR RUN ae ш x от. $ 6 
Word Perfect Senet ec 209 d Base 111 Lan Pak „я еа я 629 Quicksilver nosse d 459 HAL ©» е а в е а а а жаа Special 
Wordstar............ 179 ee ah ris A pon Writer .... T 
Wordstar Pro Pak ..... 239 готеѕѕіопаі rile.. ote TD 
Wordstar 2000 000. 245 Paradox............. 449 CERIS Quickcodefor12-3.... 85 
Wordstar2000Plus.... 295  Powerbase .......... 185 — Зіаемауѕ............ 45 
XYWritelll........... 21g "OSA. escorts 245 АБУ = $ 69  SmartNotes ......... 49 

Н: Base 5000 ......... 265 Enable.............. 349 Spreadsheet Auditor... 99 
WORD PROCESSING R:BaseSystemV ..... 359  FirstChoice.......... 95  SQZ................ 65 
ADDONS 9 9 9 Reflex.............. 95  Frameworkll......... 419 
FancyFont .......... $139 Revelation ........... 519 + Lotus1-2-3...... La... 329 

| FASTBACK— LOTUS REPORT 
A low cost WRITER- SIDEWAYS— 


diskettes. 
only 


$95 


alternative to tape 
backup hardware. 
Back up 10 Mb in 
less than 8 

| minutes using 51⁄4” 


Now you can 

create extra wide 
printouts of your 
spreadsheets without 
the mess of staples, 


The next step for 
the Power User! 
Format your own 
reports, forms and 
mailings using 


1-2-3 files. glue or tape. 
only only 
$99 $45 


DESKTOP PUBLISHING 


Click Art Personal 
Publisher.......... $115 


ScLaserPlus......... 349 
Spellbinder Desktop 
Publisher.......... 349 
GRAPHICS 
Chartmaster ......... $215 
Diagram Master ...... 195 
Energraphics (New).... 309 
FreelancePlus ....... 319 
Graphwriter Combo . 305 
Harvard Presentation .. 249 
Map Master .......... 229 
Microsoft Chart....... 179 
Sign Master.......... 149 


2 NEW FREE CATALOGS. 


e Brand new Programmer’s Language and Utilities Guide e A 
convenient and valuable listing of timesaving tools for the 
programming professional • Complete with product description. 


CALL TODAY! 


1-800-645-3491 


. e Brand new Productivity Guide e Full line catalog of software 


enhancements for the business professional e Full descriptions of 


templates, memory management, menu management, backup 


software, training, and much more. 


Circle 8400 on reader service card. 


CADICAM  — PROJECT MANAGEMENT §=6MISC/UTILITIES — 
Auto CAD 25 vos $2249 Harvard Total 2 Low Price Call CarbonCopy........ $139 
AutoCAD Basic ..... 247 Microsoft Project .... 237 ConcurrentPCDOS.. 259 
Dia X Tots xen Rx 239  SuperProjectPlus.... 295 CopyllPC.......... 35 
Sa күн T" n. Timeline............ 235 CrosstalkXVI ....... 99 
ro Designll ........ Dan Bricklin's Demo . . 65 
LANGUAGES Manag" eee — P B. 
astback........... 

BASIC Ш vri | т Your Мопеу...... Special Homebase.......... 45 
C Compiler(MS)(4.0) .. 279 Dollars № Sense ...... $107 Microsoft Windows... 67 
COBOL Compiler (MS) 425 Norton Commander .. 49 
OMS) н Compiler ,; AGCOUNTING Norton Utilities ...... 55 
Dad NE e agers BPI Entry ........... $309: PC DOS3.2 aids 85 
Lattice C Compiler ... 259 Copier Associates. 349 Prokey4.0 .......... 79 
Macro Assembler (MS) 97 (formerly IUS) Remote ............ 99 
Pascal Compiler(MS) . 183 һасұаѕу ........... 49 Sidekick............ 47 
Quick Basic (М5)..... I Great Plains......... 447  Superkey ........... 45 
Tub Dag, a (olus BCD Open Systems (3.0) ... 417 Traveling Sidekick.... 55 
urbo Pascal (plus Real World4O(New).. 379 XTREE............. 39 


EVENTS AND CLUBS 


EVENTS 


Spring National Design Engineering Show 
and Conference, Chicago, IL. Show 
Manager, Spring National Design Engineer- 
ing Show, 999 Summer St., Stamford, CT 
06905, (203) 964-0000. March 2-5 


Second International Conference on CD 
ROM, Seattle, WA. Microsoft Corp., 16011 
NE 36th Way, P.O. Box 97017, Redmond, WA 
98073-9717, (206) 447-1986. March 3-5 


Hannover Fair CeBIT ’87, Hannover, West 
Germany. Deutsche Messe- und Ausstel- 
lungs-AG, Messegelande, D-3000 Hannover 
82, West Germany, tel: (05 11) 89-1, telex: 
9 22 728 messe d. March 4-Il 


Securicom 87: Fifth Worldwide Congress 
on Computer and Communications 
Security and Protection, Paris, France. 
Securicom, 8, rue de la Michodiere, 75002 
Paris, France, tel: 47.42.41.00, telex: 250303 
PUBLIC X PARIS. March 5-7 


FOSE 787: Federal Office Systems Expo, 
Washington, DC. National Trade Produc- 
tions Inc., 2111 Eisenhower Ave., Suite 400, 
Alexandria, VA 22314, (800) 638-8510; in 
the Washington area, (703) 683-8500. 
March 9-12 


SMIA Meeting on Artificial Intelligence, 
Puebla, Mexico. Sponsored by Mexican 
Society of Artificial Intelligence. Mat. War- 
ren Greiff, Department of Computer Sys- 
tems Engineering, University of the 
Americas, Apartado Postal 220, Sta. 
Catarina Martir, 72820 Puebla, Mexico. 
March 12-13 


Tenth Annual PACS Computer Festival, 
Philadelphia, PA. Stephen Longo, Philadel- 
phia Area Computer Society, c/o La Salle 
University, Philadelphia, PA 19141, (215) 
951-1255. March 14 


Computer Fair 11: People and Computers 
Now, Kenosha, WI. David Kanecki, Applied 
Computer Science, University of Wisconsin- 
Parkside, P.O. Box 2000, Kenosha, WI 
53140. March 21 


NGCA’s Computer Graphics ’87, 
Philadelphia, PA. National Computer 
Graphics Association, 2722 Merrilee Dr., 
Suite 200, Fairfax, VA 22031, (703) 
698-9600. March 22-26 


March 1987 


Video Computer Animation at Compu- 
graph Designs/MTI. Sponsored by 
NYC/ACM SIGGRAPH and New York Uni- 
versity. Ed Kramer, Compugraph Designs/ 
MTI, 885 Second Ave., New York, NY 
10017, (212) 355-0510. March 24 


Southcon/87, Atlanta, GA. Electronics Con- 
ventions Management, 8110 Airport Blvd., 
Los Angeles, CA 90045-3194, (213) 
772-2965. March 24-26 


Third International Conference on 
Creating Patient Information Systems 
(Computerization of Medical Records), 
Chicago, IL. Institute for Medical Record 
Economics Inc., 121 Mount Vernon St., 
Boston, MA 02108, (617) 720-2229. 
March 24-27 


Student Computer Fair '87, Camillus, NY. 
Boces Regional Computer Center, 6820 
Thompson Rd., P.O. Box 4866, Syracuse, 
NY 13221, (315) 433-8319. March 28 


Small Computers in Libraries '87, Ar- 
lington, VÀ. Meckler Publishing, 11 Ferry 
Lane West, Westport, CT 06880, (203) 
226-6967. March 30-April 1 


IEEE INFOCOM 87: Global Networks— 
Concept to Realization, San Francisco, 
CA. Izhak Rubin, IEEE INFOCOM ’87, 
6731 Boelter Hall, Electrical Engineering 
Dept., University of California, Los 
Angeles, CA 90024, (213) 825-2327. March 
30-April 2 


1987 IEEE International Conference on 
Robotics and Automation, Raleigh, NC. 
Harry Hayman, Exeter C3037, Boca Raton, 
FL 33434, (305) 483-3037. 

March 30-April 3 


AIDD 27th Annual Convention and Tech- 
nology Exposition, St. Louis, MO. Ameri- 
can Institute for Design and Drafting, 966 
Hungerford Dr., Suite 10 B, Rockville, MD 
20850, (301) 294-8712. March 31-Аргй 2 


If you send notice of your organization 's 
public activities at least four months in 
advance, we will publish them as space 


permits. Please send them to BYTE 
(Events and: Clubs), One Phoenix Mill 
Lane, Peterborough, NH 03456. 


CLUBS 


Coastal Área Atari Users Group and 
BBS, David E. Warner, P.O. Box 5098, 
Biloxi, MS 39534; BBS: (601) 388-3490. 


Amygdala, newsletter of the Mandelbrot Set; 
Box 219, San Cristobal, NM 87564. 


Fourth Generation (+), newsletter for SQL 
and expert system users; Performance Com- 
puting Inc., 25 East Washington St., Suite 
1500, Chicago, IL 60613, (312) 984-0431. 


Ada Information Clearinghouse Newsletter, 
3D139 (1211 Fern St., C107), The Pentagon, 
Washington, DC 20301-3081, (703) 685-1477. 


North American Amiga Users Group and 
BBS, Box 376, Lemont, PA 16851, (814) 
237-5511; BBS: (814) 339-6042. 


Tugboat newsletter, Technical and User 
Groups Network (TUG-NET), P.O. Box 705, 
Van Nuys, CA 91408-0705. 


TI PPC Notes, newsletter of the TI Program- 
mable Calculator Club; P.O. Box 1421, 
Largo, FL 34294. 


Business Software Users Group, 2252 
Main St., Suite 15, Chula Vista, CA 92011, 
(619) 423-0538. 


ACCumulator, newsletter of the Amateur 
Computer Club; Andy Leeder, Membership 
Secretary, Church Farm, Stratton St. 
Michael, Norwich NR15 2QB, U.K. 


New York Personal Computer Inc. 
(NYPC) user group, Suite 614, 80 Wall St., 
New York, N Y 10005, (212) 829-5534. 


Pasadena Commodore Computer Club 
(PCCC), PO. Box 1163, Arcadia, CA 91006, 
(818) 447-2212. 


CADalyst, journal for AutoCAD users; PO. 
Box 282, 810 West Broadway, Vancouver, 
BC, Canada V5Z 4C9. 


Adam User's Group of San Diego Coun- 
ty, 868 North 2nd St., Suite 242, El Cajon, 
CA 92021, (619) 445-2400. 


First Rochester Osborne Group (FROG), 
Jim McCollum, 321 Executive Office 
Building, Rochester, NY 14614, (716) 
232-7272. Ш 
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IBMs new 2400 bps PC Modems 


sive you an easy choice: 


Stand-alone. 
The IBM 5842 
2,400 bps Modem. 


2900 bos Modem 


TD AD Co TST 
7. 103 304 3109 


Either way, you cant go wrong. 

With IBM's new modems and a personal 
computer you can tap into information at a 
very impressive 2,400 bits per second (bps). 

That translates into a binary file transter 
speed of nearly 13 K characters per minute— 
or over six pages worth. Now imagine the im- 
pact that can have on your long distance tele- 
phone bill. 

But these new modems aren't just fast, 
they're also versatile. They can both send and 
receive data asynchronously at speeds rang- 
ing from 2,400 bps down to 75 bps. 

Both modems are compatible with the pop- 
ular “АТ” command set, as well as the IBM 
command set. And they have been tested for 
compatibility with leading PC communications 
software such as Crosstalk” XVI, Microsoft® 
Access, Kermit, Smartcom® and Smartcom II® 
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The Automatic Modems 
These modems feature 
Automatic Adaptive Equaliza- 

tion at 2,400 and 1,200 bps— 
which means they will continu- 
ously fine-tune themselves to com— 
pensate for changes and noises on the 
telephone line. The result is, you can re- 

ceive data over a wider range of telephone 
line conditions. 

Both modems also feature automatic or 
manual answering and dialing. They'll auto- 
matically switch to pulse dialing if tone dial- 
ing doesn't work. They have automatic 
redialing. And once a connection is made, 
automatic speed detection. They also have 
automatic detection of a voice or a failed call. 

A Modem with a Memory of Its Own 

The stand-alone IBM 5842 2,400 bps 
Modem offers some additional features. It 
can also send and receive data synchronously 
at 5 pem of 2,400 bps or 1,200 bps. You'll 
find extensive “Help” menus. A dial direc- 
tory for 20 phone numbers. A log-on direc- 
tory for five log-on sequences. A built-in 
pattern generator for self testing. Diagnostics 
implemented from the front panel as well as 
from the computer keyboard. And a com- 
plete array of LED Status Indicators to give 
you a quick visual check on what’s happening. 


Inquiry 140 
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„мг ` m D 
Internal. а. 5 
The IBM ТЕ | 0 
Personal Computer * 31 49 TIN $ 
2,400 bps Modem. ИТ & 
| © 

Which One Is for You? 


The internal IBM Personal 
Computer 2,400 bps Modem is de- 
signed to occupy a half slot in the 
IBM PC, XT, AT and 3270 PC. | 

The stand-alone IBM 5842 2,400 i 
bps Modem is compatible with all models 
of IBM Personal Computers. And, in addition 
to the features mentioned above and its 
internal power supply, the significant 
difference is that a stand-alone modem can 
be moved from PC to PC more easily than 
an internal modem. 

If you feel that 2,400 bps is more modem 
than you need, we also offer the stand-alone 
IBM 5841 1,200 bps Modem, and the internal 
IBM Personal Computer 1,200 bps Modem. 

For the Authorized IBM PC Dealer nearest 
you—or for free literature on the IBM family of 
РС Modems—call 1 800 IBM-2468, Ext. 104/EM. 
Or you can contact your — Р 
IBM marketing representative. = == 


Crosstalk is a trademark of Microstuff, Inc. Microsoft is a registered trademark of Microsoft Corp. 
Smartcom and Smartcom ЇЇ are registered trademarks of Hayes Microcomputer Products, Inc. 
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Big-Screen Turbo 
Dear Steve, 

I am looking for software that will allow 
me to define screens of 132 columns by 
80 rows in Turbo Pascal. I would be run- 
ning this application on a WYSE-/00 
graphics monitor. I checked with Borland, 
Wyse, and most of the companies that sell 
Turbo Pascal screen generators. None was 
able to help me or could tell me how to 
do it myself in Turbo Pascal. Do you have 
any ideas? ; 

Koenraad Lecot 
Los Angeles, CA 


As I understand Turbo Pascal, it uses 
the PC's BIOS to handle most of the work 
of putting characters on the screen. There- 
fore, you d have to find a way to persuade 
the BIOS to handle the additional columns 
and rows. 

Unfortunately, the BIOS was never de- 
signed to handle anything other than 80 
by 25 and 40 by 25 displays. As witness 
to this fact, the IBM EGA has to provide 
an alternate screen-print routine in the 
EGA’s BIOS just to handle the new 80 by 
43 format. 

If you wrote a set of ‘‘external’’ as- 
sembler routines (Pascal would most 
assuredly be too slow for this) that 
handled the screen output, you could call 
them from within Turbo. These new rou- 
tines would have to duplicate all of the 
functions found in ClrScr, Write, Writeln, 
and so forth, as well as the character gen- 
eration required to build the output in 
display RAM. This is not a trivial project. 
—Steve 


Put This Amiga Under Your Tongue 
Dear Steve, 

I would like to use my Amiga as a bio- 
feedback training device. Is there a sim- 
ple circuit that could connect through the 
joystick ports as a sensitive electronic 
thermometer? My thought is that the 
Amiga joystick ports have analog-to- 
digital converters built in, just like the 
Commodore 64. Normally, the ADC is 
used to read the potentiometer of a game 
paddle. I'd like to use the ADC to input 
the values from the temperature-reading 
circuit. The joystick ports also have a 
5-volt power source of up to 150 milli- 
amps. I could use this to power the 
interface. 

It seems that, to be an effective train- 
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ASK BYTE 


Conducted by Steve Ciarcia 


ing device, such a circuit would have to 

be sensitive to a tenth of a degree Fahren- 
heit. Is such a circuit possible? 

J. Eric Chard 

Seattle, WA 


It should be possible ta measure tem- 
perature using the joystick port of your 
Amiga. The hardware supports variable- 
resistor-type joysticks, although switch- 
closure-type joysticks (for example, the 
kind used with the Atari 400/800 series) 
are more often used with the Amiga. 

The simplest way to implement your 
temperature-reading circuit is with a 
temperature-de pendent resistor (TDR), 
also known as a thermistor. These devices, 
available from sources such as Digi-Key 
(PO. Box 677, Thief River Falls, MN 
56701-9988, (800) 344-4539), vary 
resistance with temperature. If you tie one 
lead to +5 volts and the other to a poten- 
tiometer input, the computer would be 
able to read a value whose magnitude 
varies with temperature. 

You will probably have to experiment 
extensively in order to determine the best 
resistance-category thermistor to use with 
your particular system. A device with a 
room temperature (25° Celsius) resistance 
of about 30,000 to 50,000 ohms would be 
a good starting point for experiments. 
—Steve 


Multiple Hard Disks 
Dear Steve, 

I plan to replace my present computer 
with an IBM PC AT (or one of the com- 
patibles) equipped with a hard disk. I have 
noticed that you can purchase such a com- 
puter with a hard disk already installed or 
add the hard disk yourself and possibly 
save some money. Also, I have noticed 
that available hard disks have various ac- 
cess times, with those having the smaller 
access times costing more. Can you pro- 
vide some guidance concerning the rela- 
tionship of hard disk access time and 
overall operational speed of the computer? 

I realize that when you have a computer 
with a hard disk, you need some way to 
back up all that data. Most tape backup 
systems cost about as much as ahard disk, 
which brings up the possibility of using 
a second hard disk purely as a backup 
device for the first. Since I have never read 
or heard of anyone doing this, I wonder 
if you know of any reason why it wouldn’t 


be practical. I have no great concern about 
the risk of keeping the backup in the same 
room with the original; I need a backup 
only to recover in case of a crashed disk. 
However, in case the computer does not 
have room or sufficient power for two hard 
disk drives, I might like to save desk space 
by locating the backup drive in an adja- 
cent room. Is there any reasonable way to 
run the control and data signals for this 
backup drive a distance of, say, 30 feet? 
James G. Barr 

Littleton, CO 


To answer your first question: There is 
no absolute relationship between hard 
disk access time and the overall opera- 
tional speed of the computer other than 
that, in general, the faster the access time, 
the more likely that computer throughput 
will be increased in disk-intensive applica- 
tions. For example, a system with a 30- 
to 40-millisecond hard disk will perform 
a disk-based sort program faster than the 
same system with an 85-ms hard disk, 
though not necessarily twice as fast. On 
the other hand, CPU-intensive tasks (such 
as recalculating a spreadsheet) would not 
be any faster, though saving or loading a 
spreadsheet would be. 

In general, XT-style machines use a 
hard disk with a 60- to 90-ms access time, 
while AT-style machines use 30- to 40-ms 
hard disks (though they can use disks that 
are slower as well). 

continued 


IN ASK BYTE, Steve Ciarcia answers questions 
on any area of microcomputing. The most rep- 
resentative questions received each month will 
be answered and published. Do you have a 
nagging problem? Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

PO. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we can- 
not guarantee a personal reply, but Steve and 
the Ask BYTE staff answer as many as time 
permits. All letters and photographs become 
the property of Steve Ciarcia and cannot be 
returned. 

The Ask BYTE staff includes manager Harv 
Weiner and researchers Eric Albert, Bill 
Curlew, Ken Davidson, Jeannette Dojan, Jon 
Elson, Roger James, Frank Kuechmann, Dave 
Lundberg, Tim McDonough, Edward Nisley, 
Dick Sawyer, Andy Siska, Robert Stek, and 
Mark Voorhees. 
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News about the Microsoft Language Family 


Tracing through User Libraries with Microsoft® QuickBASIC 

Large programs are easier to maintain and debug if they are divided into smaller, more manageable parts. These 
units are called modules and may contain up to 64K of subprograms. You may separately compile subprograms 
with Microsoft QuickBASIC and build user libraries of these BASIC subprograms as well as assembly language 
а These user library routines сап be used over and over again апа аге linked into your BASIC programs 
as needed. 

Debugging these user libraries is made very simple with the built-in debugger in Microsoft QuickBASIC. 
QuickBASIC’s built-in Debugging mode allows you to control the rate of program execution and the number 
of source lines displayed during execution. The Debugging mode is activated when the TRON statement is 
executed and is turned off with the TROFF statement. You can activate the Debugging mode for part or all of a 
source file. The Debugging mode has three “submodes’: Step, Trace and Animate. 

When you debug your BASIC programs that call subprograms contained in user libraries, Microsofts QuickBASIC 
Debugging mode lets you trace through the user library routines when you activate the Trace mode. This mode 
traces program execution one line at a time like the Step debugging mode but you may also trace program 
execution through subprograms and user-defined functions. If you call any assembly language routines in your 
main program, the Trace mode will not trace through each line of the assembly routine but will trace the entire 
routine as a whole. Because the built-in debugger allows you to display both the source code and the output 
screen, you may observe the program execute while seeing the output. 


Support Available for Microsoft Language Products . 

Once you purchase your Microsoft language product, a number of support services are available to you. If you 
have any problems with your product, you may call the Microsoft Product Support Hotline at (206) 882-8089 for 
assistance. A Product Support Representative will try to help you find a solution. In addition, Microsoft provides 
technical assistance on some electronic bulletin boards, such as CompuServe® 

If you are a software developer who needs in-depth information, you may purchase Microsoft DIAL, an 
integrated set of on-line services. You can gain access to information on the DIAL bulletin board (which lists 
answers to frequently asked technical questions and provides information on new products, bug lists, seminars, 
and many other topics), and if the answer you are looking for is not on the bulletin board, you can electronically 
submit technical assistance requests (TARs) directly to Microsoft's support organization. Contact Linda McCarty at 
(206) 882-8080 for an application form and additional information on DIAL. 

Filling out and sending in your product registration card is very important. It will allow you to receive notices 
about new versions and enhancements to your Microsoft product. The update notices let you know about the 
enhancements and instruct you on how you may receive the updated version. If you are in the market for a 
language product, you may receive useful information from this newsletter; you may also purchase a subscription 
to our Microsoft System Journal that contains technical articles on our languages and operating systems/environ- 
ments. Microsoft Consumer Response can help you by sending you data sheets and other information such as 
the Language Support Directory (for available third-party libraries that support Microsoft languages). 


For more information on the products and features Latest DOS Versions: 
discussed in the Newsletter, Microsoft C Compiler 
write to: Microsoft Languages Newsletter 

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. pee салу 
Or phone: | 
(800) 426-9400. In Washington State and Alaska, Microsoft Macro Assembler 
call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Pascal 


Microsoft QuickBASIC 


Microsoft FORTRAN 


Microsoft is a registered trademark of Microsoft Corporation. CompuServe is a registered trademark of CompuServe, inc. . 


Look for the Microsoft Languages Newsletter every month in this publication. 


ASK BYTE 


Many people do use a second hard disk 
as a backup unit just as you suggest. In 
fact, I am beginning to see products speci- 
fically for this purpose. However, due to 
the nature of the electrical signals going 
to and from the hard disk, it is not pos- 
sible to locate the backup drive more than 
a few feet from the computer—5 feet 
perhaps, but not 30 feet. If you cannot fit 
a second drive within your machine, then 
а “‘hard-card’’ type hard disk or a stand- 
alone unit with its own power supply 
would be good bets. Most hard disk con- 
troller cards can handle two drives, but 
consult a dealer for a particular machine 
to be. sure.—Steve 


dIRECT dBASE to dISK 
Dear Steve, 

I have an IBM PC with two floppy disk 
drives and a hard disk. I need to be able 
to redirect printer output to a file on a 
floppy disk. Do you know how to do this? 

I am using dBASE III to write material 
specifications. I am using the full-screen 
edit commands to create the body of a 
form; data is merged into the form only 
at printing time, I am fairly certain, after 
talking to an Ashton-Tate technical repre- 
sentative, that there is no way to redirect 
dBASE III printer output to a file. I have 


also perused the PC-DOS 2.10 manual and 
there doesn’t seem to be any way to 
redirect output through the DOS. Any 
help you can give would be appreciated. 
Paul Knutson 

Denver, CO 


Without knowing exactly how you are 
trying to accomplish printer redirection, 
it is difficult to answer you specifically. 
I realize that in dBASE III, full-screen edit 
or (à SAY commands cannot be redirected 
to a file with the SET ALTERNATE TO 
< filename > command. I assume that 
this is what you are attempting. This prob- 
lem has been addressed (though not con- 
sistently or reliably) by some public do- 
main programs from Mark DiVecchio, 
9067 Hillery Dr., San Diego, CA 92126, 
(619) 566-6810. He will send you the pro- 
grams if you send him a PC-DOS-for- 
matted floppy disk and a self-addressed 
stamped floppy disk mailer. 

Another program that may be of help 
is PrintQ, from Software Directions Inc., 
1572 Sussex Turnpike, Randolph, NJ 
07869, (800) 346-7638. A call to them may 
be able to answer your question speci- 
fically. 

If neither of these two suggestions works 


of your system that is using the full-screen 
edits? That is, set up a temporary file to 
hold the information and merge it with the 
rest of your text so that a SET ALTER- 
NATE command would redirect the infor- 
mation to a file. If this sounds at all feasi- 
ble, a good d BASE III consultant might be 
able to help.—Steve 


Exceeding the Speed Limit 
Dear Steve, 

I have recently installed a math co- 
processor (8087-2) and 20-megabyte hard 
disk unit in my Panasonic Exec. Partner 
FT-70 computer. This computer has two 
clock options: normal 4.77 MHz and fast 
716 MHz. 

Since I have made the additions to my 
computer, I have started having problems. 
When I run the computer in the fast-speed 
mode, the moment a program accesses the 
hard disk, the system locks up and can- 
not be restarted unless I switch off the 
power to the computer and reboot. This 
doesn't happen if I operate the computer 
(a) in the normal 4.77-MHz mode, (b) in 
the fast mode but using only the floppy 
disk drive, or (c) in the fast mode after 
I have physically removed the math copro- 
cessor. (The problem remains if I disable 
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Programming Ease for Scientific 
& Engineering Applications 


No matter what your level of programming expertise, if you write your own programs 
for engineering, science, or statistics applications, Wiley Professional Software’s technical 
programming tools enable you to save programming time and development costs. These 
tools allow you to generate dependable, accurate and error-free code, quickly and easily. 


NEW! 


Statistics Subroutine Libraries 


STATLIB series, developed by PSI/Systems, is a one- 
stop source for Time Series and Graphics data analysis. 
These two new subroutine libraries are ready to address 
your statistics programming problems. STATLIB.TSF 
covers routines in forecasting and analysis of time-based 
data. Generalized linear regression models, ARIMA 
models, survival analysis, econometric forecasting, 
exponential forecasting, and spectral analysis are just a 
few of the routines which will prove invaluable to statis- 
ticians and to programmers, engineers, and scientists 
who use statistics. 

STATLIB.GL is a statistical graphics library with 
subroutines for Box-Jenkins identification, scatter 
graphs, curve-fit graphs, contour maps, axonometric 
plots and much more, including a library of GKS device 
drivers. 

Economists and marketing and financial forecasting 
professionals will find these routines invaluable in their 
day to day work. And they are a must for every scientist 
and engineer who programs in FORTRAN. These sub- 
routine libraries give you all the benefits of a complete 
package and the added advantages of allowing you to 
quickly and easily customize your program for your 
needs. SOURCE CODE INCLUDED. 


STATLIB.TSF: Time Series Analysis & 


Forecasting Subroutine Library............ $295 
STATLIB.GL: Statistical Graphics 
Subroutine ШЬгагу...................... $295 


Microsoft and IBM Professional FORTRAN versions 
available. 


The Classic Subroutine 
Library for BASIC, FORTRAN, 


and C Programmers 


NEW! 


| 50 More FORTRAN Library | 


The 50MORE FORTRAN Library, developed by Peer- 
less Engineering Service, offers a collection of sub- 
routines and utilities previously unavailable in our 
FORTRAN Library. Included are pretested and pre- 
compiled subroutines covering such areas as Matrices, 
Polynomials, Differential Equations, and Numerical 
Analysis (including FFTs), plus utilities for more effec- 
tive screen handling. SOURCE CODE INCLUDED. 
MICROSOFT FORTRAN or 

IBM Professional FORTRAN version ........ $125 


NEW! 


SWAP Conversion Software 


SWAP is a high-speed software program for the IBM- 
PC? that allows users to quickly and easily switch from 
one word processing file format to another. You don't 
need to own or operate the program you are converting 
from—just the program you are converting to. 

Now you can SWAP documents to and from any 
of these popular word processing programs: Word- 
Star®, WordStar 20009, Multimate®, WordPerfect™, 
DisplayWrite® 3 (DCA Revisable Format), and 
АВО ео еее анак гене only $79.95 
SPECIAL FEATURES: 

e Batch processing (allows you to convert more than 
one file at a time) 

e Lightning fast (five times faster than competitive 
products) 

e Reliable (guaranteed to convert all possible ele- 
ments) 

e Easy to use (does not require any previous computer 
knowledge) 

e More thorough and accurate than conversions that 
are already built into popular word processing 


MICROSOFT FORTRANLibrary............ $175 
: programs 
C Language Library...................... $175 A library approach which allows easy and automatic 
BASICA Library.............. eee nnn $125 access to the appropriate conversion 
IBM Professional FORTRAN Library ........ $175 e Updates for new versions 


WordStar and WordStar 2000 are registered trademarks of MicroPro International Corporation. MultiMate is a registered trademark of MultiMate 
International, an Ashton-Thte company. WordPerfect is a trademark of Satellite Software International. DisplayWrite is a registered trademark of 
International Business Machines Corporation. 


To order any of Wiley's scientific and engineering programming tools with your VISA or MasterCard, 


ап 212-850-6788 ""'* W ile Wiley” 


Wiley Professional Software 
John Wiley & Sons, Inc. 


Attn: D. West 
En 605 Third Avenue, 
New York, NY 10158 
THE TECHNICAL SOFTWARE SOURCE QU VM 
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_ MEMBERS PAY WHOLESALE 
AND GET 14-30 DAY 


BUSINESS SOFTWARE 


(Please add $2.50 shipping and handling for each title ordered From below.) 


DEAL 


America's Favorite 
Business Software 


E Borland SideKick (UnProtected) $45.00* 
р =. Borland Turbo Pascal w/8087 & BCD Ver. 3.0 53.00* 
a for the IBM and compatibles = Breakthrough Software Time Line 2.0 220.00* 
=== P * 
LOTUS 1-2-3 DBASEIII+ WORDPERFECT | emra! Point Copy IPC 2000: 

= Computer Associates Supercalc IV 239.95 
e aka ale == Computer Associates Super Project Plus 239.95* 

285. 3 b. 185. = DAC Easy Accounting 39.80* 
= Enertronics Energraphics 2.0 280.00* 

— Funk Software Sideways 32.00* 

Borland Reflex $80.00 = Harvard Harvard Total Project Manager 250.00* 
Borland Turbo Pascal w/8087 & BCD Ver. 3.0 53.00* = Hayes Smartcom {!—New VT 100 Emulator 68.00* 
Borland SuperKey 290 == Living Videotext Think Tank 87.00* 
FGS Fastback 85.00 == MicroPro Wordstar 2000 210.00* 
Microsoft Word Latest Version 3.1 229.00" = MicroPro Wordstar 2000 + 259.00* 
Microsoft Quick Basic 54.00* m MicroRim RBase 5000 215.00* 
Microsoft Windows 51.007 == MicroRim RBase 5000 258.25* 
= Microsoft C Compiler 230.00* 
== Microsoft Multiplan 98.00* 

» =— 

Your # 1 Source for Chips = Monogram Dollars and Sense 85.00* 

A = Multimate Advantage 270.00 
64K IBM 64K Memory Upgrade Kits (9 Chips) 97.757" EX Multimate Multimate Latest Version 230.00* 
Memory | 256K Dynamic Ram Chips ea. 2.90* Nantucket Clipper DBase IH Compiler 350.00* 
Expansion Kit : 128K AT Mother Board Chips еа. 3.90* Norton Commander 36.00* 
200ns/Set of 9 ! Г " Intel 8087 5Mhz Co-Processor 105.00* Norton Norton Utilities 3.1 43.00* 
M || Intel 8087 8Mhz Co Processor 167507 Software Publishing PFS: Professional File 132.00" 
$7 75* Intel 80287 5Mhz/8Mhz 197.00 Software Publishing PFS: Professional Write 105.00" 
Я are Guaranteed foe Lite Software Publishing PFS: Report 64.00* 
Software Publishing PFS: Write, File. Graph 68.00* 


TRENT BEFORE YOU BUY— Members are eligible tojointhe NETWORK'S Business 
and Game Software Rental Libraries to evaluate products for a full 14 days (Regular 
Membership) or 30 days (VIP Membership) to see if they meet your needs. And the 
NETWORK S rental charges are far less than other software rental services — JUST 20% 
OF THE MEMBER WHOLESALE PRICE. We feature over 1,000 available titles in 
ІВМ/Арріе/Мас 


me (800) 621-SAVE 4 


(Orders-Membership and Advicel) 

In Illinois call (312) 280-0002 

Your Membership Validation Number BB37 

You can validate your membership number and, if you 

wish, place your first money-saving order over the phone 

by using your VISA, MASTERCARD or AMERICAN EXPRESS. 

Our knowledgeable sales consultants are on daty: l - А ч 
MON..FRL (CST) SATURDAY _ چ جڪ م‎ Jg fot “THE “PC +is 
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PERSONAL COMPUTER NETWORK 

320 West Ohio 

Chicago, Illinois 60610 

FOR CUSTOMER SERVICE AND ORDER STATUS 

CALL: (312) 280-1567 = 


ڪڪ 


PC NETWORK MEMBERSHIP APPLICATION 


YES! Please enroll me as a member in the PC NETWORK" and 
send my catalog featuring thousands ofcomputerproducts, all at 
just 8% above DEALER WHOLESALE PRICES. | will also receive 
"IHE PRINTOUT", a special periodic update on merchandise at 
prices BELOW even those in my wholesale catalog and all the other 
exclusive, money-saving services available to Members. I am 
under no obligation to buy anything. My complete satisfaction is 


'THE's bottom line? The PC + 
's a highly compatible clone 
worthy of consideration...” 


PC WSRLD THE "PC з 


10096 IBM Compatible 


Games Software Rental Library $10 | add'l. per year 


IN 
| 
| 


guaranteed. mz 
Please () all boxes that apply: B37 = Е “the unit became the preferred 256K/w 360K Drive, Turbo 
eBasic Membershi 1Y 2 Y 1 = ні computer іп our office, which Speed, AT Style Keyboard 
SEC ERDE са re : Г ЕД has several name brands as 
With 14 Days Rental $8 O $15 O | ГЕ] possible alternatives..." ES 
Business Software Rental Library $25 [ ] add'l. per year d اڪ‎ B A аш 
ڪڪ‎ = == 
к======== 


Computer Dealer w/640K $469.00* 


eSpecialV.I.P. Membership 1Year 2 Year EL == 
With 30 Days Rental $15 OD $25 П] ЕЕЕ — س‎ Еа a == 
BOTH Business and Game un "3X = 
Software Rental Libraries $30 LJ add'l. per year ڪڪ‎ Save оп Famous Name Printers ЕЕЕ 
[ ]Bill My Credit Card: LJ VISA L] MasterCard [ ] American Express PRINTERS == 
Account Number: = 4 Citizen MSP-10 I60CPS/80COL/Fric + Trac §250,00° 8 = 
IIIT, с + 
== Citizen Premiere-35 35CPS Daisywheel 157 420,00" ШЕЕ 
کے ل‎ Epson EX-800 300/60CPS 132COL Par/Ser 470.00* چڪ‎ 
Exp.Date: mon. yr. = Epson EX-1000 300/60CPS 132COL Par/Ser 56900 B — — 
CI Check or Money Order Enclosed for $ = | Epson FX-85 160/35CPS 10" Par mso B ڪڪ‎ 
N === Epson FX-286e 200/40CPS NLQ 490.000 f — — 
ane =] Epson LQ-800 180/60CPS 10" 24 Pin Par/Ser 499.00" == 
Address Ws Ant No. — == Epson LQ-1000 180/60CPS 15” Pin Par/Ser 687.00 == 
; | ; = Epson 10-2500 324/108CPS 24 Pin Par/Ser 9g30.00* = 
Сү State —— — — Zip Epson LX-86 120/16CPS 8.5” Par w/NLQ 220.0* E = 
Telephone: ( ) = ' — 
My Computer(s) is: LJIBM LJIBM XT [ПВМ AT ڪڪ ڪڪ‎ LLLCO = 
[Apple П [Macintosh Other ° ' «10 DAY DAY HARDWARE RETURNS - : CATALOG 
Signature (No Questions Asked, If You Don't Like It, Return It) (30,000 Iterns Listed) 


Signature required to validele membership) 
Copyright 1986, PC NETWORK, INC 


LUS 8% OR LESS 
SOFTWARE RENTALS! = 


GAMES & EDUCATIONAL SOFTWARE 


(Please add $2.50 shipping and handling for each title ordered from below.) 


ag NETWORK _ 


Big Values on Computer Monitors 


T 


| 
І 


Broderbund The Print Shop $30.00* == MONITORS 
Broderbund The Print Shop Library, Disk 1 or 2 21.00* = Amdek 310A Amber TTL Monitor $130.00* 7 13" 
Broderbund Toy Shop 34.50* == Amdek Color 600 Hi Res RGB Monitor 365.00* 
Davidson Math Blaster or Word Attack 23.00* == Amdek Color 722 Enhanced EGA Monitor 424.00* High Res 
Electronic Arts Amnesia 29.97* EC Amdek Color 725 13" Ultra Hi Res 479.00* RGB 
Electronic Arts Music Construction Set or One on One 15.97* = Magnavox /4 Color RGB 640x240 Monitor 230.007 
Infocom Hitchhikers Guide, Ballyhoo 20.00* == uua m И иеа be hae Monitor 
Infocom Leather Goddesses of Phobos 20.00* = мы ех 14" Multi-mode 489.00* 
Infocom Zork II, Zork Ш 22.00* == Princeton HX-12 Color RGB Monitor 369.00* [i | 
Microprose F-15 Strike Eagle or Silent Service 18.50* = Princeton HX-12E Hi Res RGB/EGA Monitor 445.00* —— на 
Microsoft Flight Simulator Vers. 2 27.00* = Princeton Max-12 12" Amber TTL 138.00* : : 
Mindscape View to A Kill/First Blood Pt. 2/The Mist 21.00 Е Taxan 650 Hi Res RGB 720x400 47.0* NEC Multisync Monitor 
Mouse Systems PC Paint + -Tum Your PC into a Color Macintosh 59.95* = Zenith ZVM-1240 12 Amber Hi Res ТТІ 12099 
Scarborough MasterType 19.75* Е: $530 00* 
Sierra On-Line Black Cauldron 21.25* je s 
Sierra On-Line King's Quest II 24.75 * = 
Spectrum Holobyte GATO 18.00* == 
Spectrum Holobyte Telestar Leve! 1, Orbitor 24.00* = 
Spinnaker Alphabet Zoo, Kinder Comp. Face Maker 15.97* =! Your т 1 Source for Add In Boards 
Spinnaker Delta Drawing or Most Amazing Thing 20.75* E 
Springboard Certificate Maker 31.00 == TJHE™EGA Graphics + 
Springboard Newsroom 29.97* = P VIDEO BOARDS 
Springboard Newsroom Pro 64.50* [ees ske Hercules Color Card w/Parallel Port $135.00* 
Subiogic Night Mission Pinball 20.00* = Hercules Monochrome Graphics Card 162.00* 
Sublog 27.50* == Paradise Autoswitch EGA 336.00* 
ublogic /et d == 100% ЕСА/ Paradise Modular Graphics Сага 219.00* 
*PC NETWORK MEMBERS pay just 8% above the wholesale price, plus shipping. —= CGA/MDA Quadram Quad EGA + ‚ d 
All prices reflect a 3% cash discount. Minimum shipping is $2.50 per order. к= : THE "Color Card 100% ІВМ Compatible 60.00 
International orders call for shipping and handling charges, Money Orders. company == compatible THI: "H720 Mono Graphics w/Parallel Port 69.00* 
and personal checks please allow 10 working days to clear. All prices are subject to z= w/printer 100% Hercules Compatible! 
change without notice. All products subject to availability. == eH 
TM-— Registered trademarks of Apple/Ashton-Tate/AST/Compaq/ — E MULTIFUNCTION CARDS 
Epson/Hayes/IBM/Intel/Lotus/Macintosh/Microsoft рас AST Advantage for АТ w/128K $325.00* 
== AST Six Pak Plus w/64K 139.00* 
CALL FOR PRICING ON APPLE PRODUCTS = Orchid Conquest 2.5MB RAM S/P-PCnet Con/Clk 220.00* 
= Orchid Tiny Turbo 286 399.00* 
à; - === s © ME THE “Multi I/O 1/0 Plus Clone Ser/Par/Game/Clock | 60.00* 
ҮГЕТ АЛ SST. : LATE CALIPOR QUOTES aN о.е THE "Mufti 384 w/OK Ser/Par/Game Clk/Cal 67.00* 
; = = мы т a ج ل ل ڪڪ‎ EER EEFROUUGTE NOT LISTED ا ا‎ THE "2MB RAMCard Lotus™/inte!" Specs w/OK 99.00* 


The Best Buys і in Disk Storage = | 
DISK DRIVES The Best Buy in 

Everex 60MB yz Ht Im. Streaming Tape Backup $725.00* i 
IOmega Dual 20MB Bernoulli Box w/Cntrl 2,199.00* Modems 
IOmega Dua! 10MB Bernoulli Box w/Cntrl 1,710.00* 
PC Network '/z Ht 360K Floppy Drive 75.00* E тм 
PC Network JOMB “2Ht Hard Disk Kit 289.00* THE 1200 COM External 
PC Network 30MB AT Internal Hard Disk 445.00* Е 4 1200 Baud w/auto dial, re-dial, speaker 


TM PC Network 30MB Capacity tHt Hard Disk 425.00* 
THE 20MB w/RLL Controller 


Hard Disk Kit PC Network 10MB v2 Ht. Int. Streaming Tape 340.00* 
PC Network 20MB +» НІ. Int. Streaming Tape 520.00* 
w/controller, cables Tandon 20MB Internal Discard 435.00* 


ШШ 


$119.00* 


| 


4 MODEMS 
ea ae TEMP A tage PERDE e ied Mi ай z Anchor Lightning-! 2400 Baud !⁄ Card $282.00* 
ape B/U Combo Kit 699.00 == | E R 
347 .00 THE" 20MB Hard Disk Card 375.00* === Anchor Lightning-1 2400 Baud External 309.00 
к=== Hayes Smartmodem 2400 Extemal 525.00* 
= — Hayes Smartmodem 1200B w/Smartcom H 315.00* 
— == -— VT-100 Emulator 

— Hayes Smartmodem 2400B Internal 478.00* 
چ ی‎ Prometheus 2400 Baud Upgradable Modem 329.50* 
= THE’ 1200 Com Short Slot Internal 109.00* 

===== Modem w/Software 
ےک ڪڪ‎ THE™ 2400 Com External 2400BPS 259.00* 
= THE "2400 Com Internal 2400BPS 197.00* 
کے‎ U.S. Robotics Courrer 2400BPS External 345.00* 
= —= U.S. Robotics Password 1200BPS External 180.00* 


COMPAQ" PORTABLE 
20MB Hard Disk/360K Drive/256K RAM 


$1,800.00* 


COMPAQ "DESKPRO SYSTEM 
256K CPU/1 Floppy/Hard Disk 


$1,825.00* 


AT&T 6300 PC CPU2/640K, 2 Floppy 
1 Ser/1 Par, Mono Monitor, 
MS DOS, Keyboard $1,640.00* 


| 


| 


IBM "XT BASE SYSTEM 
256K System/2 360K Drives/Keybóard 


$1,190.00* 


IBM'"AT BASE SYSTEM 
1.2 MB Floppy w/256K Hard Controller 


$2,204.00* 


IBM" XT 286 System $2,875.00* 
IBM™ XT 20MB HD $1,497.00* 


| 
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* NEWSLETTERS ° 24 HOUR BULLETIN BOARD · SOFTWARE RENTALS 


(Catalog Price Updates and Reviews) (10,000 Free Programs to Download) (Over 1,000 Titles in our Library) Inquiry 223 
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Inquiry 247 


1 

! Boost 
‘cursor 
i ; speed. 


i Stop 
‘cursor 
‘run-on. 


With all the recent hoopla over performance, 
it's ironic that two of the PC's ergonomic 
deficiencies have been overlooked — its slow 
cursor, and the tendency of the cursor to 
remain in motion (run-on) after a cursor key 
has been released. Finally, the solution — 
Cruise Control" from Revolution Software. 


Cruise Control is a new productivity tool for 
serious PC users. It boosts cursor speed, 
typically by 3-5X. It eliminates annoying 
cursor run-on. And it adds hands-free 
cursor navigation to any application. 

If you use 1-2-3, Symphony, dBASE, Reflex, 
or Paradox, you need Cruise Control's Anti- 
Skid Braking. Here's what the leader of one 
Lotus users group said about Cruise Control: 


"Once I used it, I wanted it! Excellent idea. 
Very practical. One of the best programs 
ever sent to us for review!" 

If youuse Word Perfect, MS-Word, Q&A, 
DisplayWrite, MultiMate, WordStar 2000, 
Framework, PC-Write, or SideKick, you 
need Cruise Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 


Cruise Control's namesake feature takes the 
drudgery out of paging through data base 
records, long documents, and large 
spreadsheets. It lets you repeat any key, 
hands-free — at the speed of your choice. 


And there's more. A Chronometer "types" 
the time or date into your application at the 
current cursor position. The keyboard- 
controlled Screen Dimmer protects your 
privacy. The programmable Auto-Dimmer 
extends the life of your display screen. 
Compatible with thousands of today's 
popular programs, including Lightning, 
SuperKey, and Ready!. Usesonly 3K RAM. 
For DOS 2.0 orlater. Not copy-protected. 
No risk, 60-day money-back guarantee. 


Cruise | 
Control 


From now until 3/31/87: 


Only $29.95. 


Call now to order by credit 
card (VISA/MC/AX): 


201-366-4445 


Or, mail $29.95 plus $3.50 
shipping and handling to: 


; Revolution 


' Software Ine. 


Route 10 East * Randolph, NJ 07869 
E Dept. 200 
E ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ DB B. 
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ASK BYTE 


the coprocessor by DIP switches only.) 
Any suggestions? 

M. T. Basarankut 

Ankara, Turkey 


It sounds very much like the hard disk 
controller was designed to run at 4.77 
MHz and you're running it beyond its 
limits at 716 MHz. The 8087 is connected 
to one of the DMA request lines and it may 
be that at the higher clock speeds the disk 
controller DMA goes awry. I don't have 
any solid proof of that, but it sounds 
reasonable, given your description. 

These sorts of problems are almost im- 
possible to diagnose without a full set of 
schematics and a pile of test equipment, 
so I think the only practical solution is to 
restrict the clock speed to 4.77 MHz. That 
will allow you unrestricted use of the hard 
disk and coprocessor, and I think you ll 
find that the speed is entirely adequate, 
particularly because the disk is much 
faster than floppies for I/O-intensive oper- 
ations.—Steve 


CIRCUIT CELLAR FEEDBACK 


SB180 
Dear Steve, 

Although I don't have a computer yet, 
I intend to purchase one soon. I need it 
for several cataloging jobs, doing foreign 
language translation, some writing, plus 
numerous other projects including pro- 
gramming to customize files and reports. 

I would like to program the Z80 rather 
than the 8088 (or any processor more 
complex) because my short-term memory 
does not serve me well (I am 73). Conse- 
quently, I am interested in your SBI80 
project described beginning in the 
September 1985 Circuit Cellar. 

Could you send me the addresses of any 
SB180 users groups, any articles or reports 
other than your original project descrip- 
tion, and the addresses of any firms other 
than the Micromint that package the 
SB180 as part of a complete hardware 
system? Your sophisticated but down-to- 
earth projects make a big contribution to 
BYTE. Thanks. 

John D. Van Vliet 
Spring Valley, NY 


Thanks for your interest in the SBI80. 
lhere is a national users group that 
publishes a monthly newsletter about the 
machine and its software as well as offer- 
ing low-cost public domain programs for 
it. The address is 


North American One Eighty Group 
РО Box 2781 
Warminster, РА 18974 


Because the 5ВІ80°5 operating system 
is compatible with CP/M, there are literal- 
ly thousands of programs available that 
will run on an SB180 equipped with two 
disk drives and a serial ASCII terminal. 
A variety of languages, such as BASIC, C, 
Pascal, FORTRAN, and assembler, are all 
available for the SB180 to allow you to 
write programs of your own design. 

The SBI80 circuit board is used іп a 
number of dedicated control applications, 
but I believe the Micromint may be the 
only place offering an assembled and 
tested personal computer system. Micro- 
mint also offers cable sets, cabinets, and 
so on, if you are interested in building the 
system yourself.—Steve 


C-128 CP/M 
Dear Steve, 

There has been a growing interest in 
CP/M among the members of our local 
Commodore users group. We have been 
wondering if the Commodore 128's CP/M 
mode could be improved by replacing the 
Z80 chip with the Hitachi HD64180 chip 
that you used in your SB180. The local 
Commodore-Amiga service dealer said it 
was possible. 

We would like your opinion on the con- 
version before we start. 

William E. Gary 
Lafayette, LA 


The HD64180 chip is compatible with 
the Z80 instruction set; however, it is not 
a pin-compatible replacement for the 280. 
In addition to the additonal CPU instruc- 
tions available on the HD64180, the chip 
also has built-in memory management 
units and two serial ports. Adapting the 
chip to your C-128 might be possible, but 
the amount of work involved might not be 
worth it. 

If you and your group are serious about 
wanting to experiment with the Hitachi 
chip, you might consider either building 
the SBI80 from scratch or buying an 
assembled board. Your Commodore could 
be used as a terminal to talk to the SBI80 
and in the long run you would probably 
spend less money than if you modified a 
C-/28, without voiding your Commodore 
warranty.—Steve 


Home Control 
Dear Steve, 

I wrote to you several years ago about 
a home control system that I was playing 
with. My system was more oriented 
toward laziness than most of your work, 
with the emphasis on control of home 
entertainment and X-10 switches. I have 
developed my system to the point that I 
am quite satisfied with it. 

I am pleased to see commercial vendors 

continued 


QMS-PS 800 
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Linotype Linotronic 100 


i 
Diconix Dijit HPS 


Apollo Domain/Laser 26 


Inquiry 4 


QMS-PS 2400 


ITT Qume SeripTEN 


The biggest names 


in desktop 
publishing all 
speak the 


same language. 


These best selling laser printers all use 
POSTSCRIPT”, the page description language 
from Adobe Systems. 

Only POSTSCRIPT can combine text, 
line art, even digitized photographs on the 
same page. That's one reason more manufac- 
turers use POSTSCRIPT in their laser printers 
and typesetters than any other language. 

With POSTSCRIPT you also have the 
option of printing from a PC, Macintosh or 
mini/mainframe computer. So, you select 
the best laser printer for your company's desk- 
top publishing needs, without making a once- 
and-for-all commitment to a single vendor. 

But the freedom of choice doesn't end 
there. Hundreds of software programs, for 
an assortment of operating systems, support 
POSTSCRIPT printers. 

Plus, POSTSCRIPT is the only device 
independent page description language. 
That means a document can be designed at 
your office then printed professionally at a 
higher resolution. 

So, take your pick of laser printers. Just 
make sure it speaks POSTSCRIPT, the lan- 
guage of electronic and desktop publishing. 

For the name of the manufacturer's 


sales representative in your = 
area, call 415-852-0271. A323 


POSTSCRIPT from Adobe. 
The magic behind desktop 
publishing. 


PestScret is a registered trademark of Adobe Systems Incorporated 
Other brand or praduct names are trademarks or registered trademarks of their respective holders 


Texas Instruments OmniLaser 2108 


Laser Connection PS Jet 
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CIARCIA FEEDBACK 


м 


beginning to offer products that hint at 
home control, but I am often dismayed at 
their implementations. GE’s universal 
keypad is a good example: This keypad 
learns the coding of up to four infrared 
transmitters and replaces the four keypads 
with one large and expensive one. 

I want more than this. I want my keypad 
to be small, simple, and cheap. I want 
several of them around the house, and in 
some instances I'd like to replace wall 
switches with keypads. I want a central 
controller to learn the codes required by 
my home entertainment components and 


—— س ص ڪڪ 


I want receivers in each room to commu- 
nicate with it. I'd be pleased if that com- 
munications link could be a protocol akin 
to GE's Homenet over an X-10-style car- 
rier. In the meantime, I'm using Videolink 
to pipe the infrared around. 

How about covering some of this in 
future Circuit Cellar articles? In par- 
ticular, a remote-control keypad and 
receiver connecting to a PC through a 
serial port would be interesting. 

Also, I enjoyed your AVMUX article 
(February 1986). I have a similar system, 
but mine is more primitive. I select one 


WHAT'S THE SECRET DEBUGGING WEAPON 
USED BY EVERYBODY FROM BORLAND TO ORACLE? 


FREE 44-PAGE 


"WE COULDN'T HAVE DONE IT WITHOUT 
ATRON'S HARDWARE-ASSISTED 


SOFTWARE BUGBUSTERS.” 
Phillippe Kahn Larry Eléson 
Borland Pres. Oracle Pras, 


This is the city saved by the 
Atron bupbusters. Your city. 
Full of wizards, with hundreds 
of millions of dollars invested 


р 


ANSWER FROM ATRON. 


PROBE displays the program exccution in detail, including sym- 


bols and source code for C, Pascal, or assembly fanguage pro- 
grams. Which shows how out-of-range pointers got that way. 
The third plague, not enough room for the 
debugging symbol table to be co-resident in 
memoty with a large program. was cured with 
l-megabyte of on-board, hidden, write-pro- 
tected memory. System memory was then free 
for the program, keeping the symbol table and 


in wringing every ounce of 
intelligence and performance 
out of your PC. It used to be 
plagued with the toughest 
software bugs known to man- 
kind. 


PLAGUES OF 
BIBLICAL PROPORTIONS 

The first and most difficult 
plague was impossible to trap 
with software debuggers. 
These were camivorous bugs 
which randomly overwrote 
programs, data, cven the 
debugper. Nastiest were the 
ones that slipped in once every 
few hours, or changed their 
behavior after each new com- 
pile. Forty days and forty 
nights of recompiling, trying 
something else, caused many 
à would-be resident of the city 
to run screaming into the wil- 
derness, never to be heard 
(rom again. 

Second came the plague of 
not knowing where the pro- 
gram was, or where it had 
recently been. This com- 
pounded the first plague: How 
could anyone know what 
caused the random memory 
overwrites? Add to this ran- 
dom interrupts and timing 
dependencies, and you begin 
to understand The Fear that 
gripped the city. 

Then came the last plague, 
which brought the wizards to 
their knees before they even 
started debugging. Their tow- 
ering programs consumed so 


much memory, there wasn't enough room for their symbol table, let alone 
debugging software. Even if they could get past the first two plagues, this 
one killed their firstbom software. 


ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS 

The Atron solution came as a revelation: Monitor every memory 
reference and every instruction executed, by adding а hardware board to 
the AT or PC with an umbilical probe to the processor. 
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The result? Wham! The PC PROBE™ and the AT PROBE™ saved 


civilization as we know it. The first plague was cured wih PRODE'S 
hardwarc-assisted breakpoint traps on reading, writing, executing. input- 
ting and outputting. These could bedone on single or ranges of addresses, 
and could include particular data values, All in real time. For a mere 
software debugger to attempt this, a I-minute program would take 5 hours 


to execute, 


The second plague, not knowing from whence you came, was cured 


with PROBE'S real-time trace memory. The history of program execution 


is saved on-board, in real time. Once a hardware trap has occurred, 
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debugger safe from destruction. 


When the job of bugbusting 
was done, the wizards used 
their PROBEs as performance 
analyzers. So they could have 
both reliability and. pertor- 
mance. So they could send 
only the best software into the 
field. 


IF YOU AREN'T AN ATRON 
CUSTOMER, ODDS ARE YOU 
WON'T BE MAKING 
THE TOP-TEN LIST. 

On any given week, at lcast 
ninc of the top ten best-sciling 
software packages on the Soft- 
Sel Hothst come from Atron 
customers. 

Ever heard of Borland? 
"Without Atron," says its 
president Philippe Kahn. 
"there wouldn't be a Sidc- 
Kick", Turbo Lightning'" 
would be light-years away, and 
Turbo Prolog" wouldn't be 
shipping today.” 

Ever use a spreadshect? 
From Enable™ to Paradox ' ", 
their bugs were busted by 
Atron products. 

into DBMSs? Everyone 
from Ashton-Tate to Oracle 
owns at least one Atron bug- 
buster. 

if you use a product from 
one of the companies in The 
City, you owe life as you know 
it to Atron. Our guess is that 
99% of all PCs, XTs and ATs 
have at least one product 
debugged with Atron bug- 
busters, 


FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU 
A PROPHET, AND YOUR COMPANY A PROFIT. 

We’ ve writien a complete tutorial on state-of-the-art bugbusting. 
And its yours, free forthe asking. Full of examples and iliustra- 
tions, it will show you how the wizards work their magic. 

If you're tired of suffering the wrath of program bugs, call Atron 
today. You could be busting bugs, and sales records, tomorrow. 


THE BUGBUSTERS 


20665 Fourth Street € Saratoga, CA 95070 ® 408/741-5900 


Copyright © 1986 by Atmn Сар. PC PREAL and ATPROUE" Aton The other line companies mentioned оиун this advertisement (en namens trademarks, 
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Inquiry 32 


input and route that to all destinations. I 
will use the ideas you presented in your 
article to allow each destination to select 
a different source. I do have computer- 
controlled attenuators on my system and 
find them a necessary feature. You might 
cover this topic sometime. The Analog 
Devices AD7110 digitally controlled audio 
attenuator would make a nice addition to 
the AVMUX. 
Ian Smith 
Laguna Beach, CA 


I'm happy to hear of your successes in 
home control. You can be assured that 
there will be future Circuit Cellar articles 
addressing different phases of the subject. 
With regard to the remote keypads: You 
might look into the DTMF keypad units 
that are available from many sources. 
Each pad can have up to 12 (or 16, de- 
pending on the device purchased) func- 
tions and the signal can be routed over 
a pair of wires or used to modulate either 
an RF or X-I0-type carrier. There are also 
many approaches you can take to decode 
the signal at the computer, the easiest be- 
ing the use of an all-on-one-chip decoder 
interface (several are available). Once the 
decoded signal is in the machine, the soft- 
ware can take over from there. 

A computer-controlled audio attenuator 
might be a nice addition to the AV MUX. 
1 would suggest that you use an additonal 
buffer stage when utilizing this type of con- 
trol on the outputs, to allow proper match- 
ing to the destination equipment.—Steve 


EPROM Programmer et al 
Dear Steve, 

I have some questions regarding your 
serial EPROM programmer (February 
1985) and the RS-232C monitor (April 
1983). I hope you can help. 

My first two questions relate to the 
EPROM programmer. First, how would 
I modify the design so that the program- 
mer would run directly off the PC bus? 
It doesn't seem like it should be too much 
trouble, but I haven't had a chance to 
figure it out. Second, would it be much 
trouble to modify the system to handle 
27256 EPROMs? I don’t have the specifi- 
cations for the 27256, so I can’t tell. 

In the case of the RS-232C monitor, are 
there any substitutes for the МСІ 1303 (in 
figure 2)? I have not found a substitute in 
any of the data books I own. 

Also, I would like to comment on your 
reply to Claudio Roland Sonnenburg in 
the July 1986 Ask BYTE. Mr. Sonnenburg 
was looking for a cross assembler in a 
high-level language. The Cross-8 by 
Universal Cross Assemblers (РО. Box 
384, Bedford, Nova Scotia, Canada B4A 
2X3) is a table-based cross assembler 

continued 


Amdeks new flat screen monitor 
wont leave you flat broke. 


The latest in monitor 
technology is the flat 
screen. And, naturally, 


one of the first manufacturers to use this technology is the 
leading independent supplier of monitors—Amdek. 

Our new flat surface monitor features a 12" screen with 
dynamic focusing capabilities. And because Amdek doesn't 
cut corners, the 410 will provide you with consistent resolu- 
tion from corner to corner. That means text will be crisp and 


clear no matter if it's displayed in 
the far upper right portion of the 
screen, or precisely in the middle. 

What's more, depending on the 
software, the 410 can display up to 
132 columns by 25 lines of text, giv- 
ing you increased spreadsheet 
capability. Plus, you can choose a 
green, amber or white CRT— 
whichever is most pleasing to your 
eves. Anon-glarenylonmesh screen 


IBM is a registered trademark of 
Intern2tienal Business Machines Corp. 


Clearly the finest in monitors. 


Inquiry 15 


adds to easy-viewing, 
high-contrast display. 
And the attractive 


cabinet styling is aesthetically compatible with the IBM PC— 
and will actually complement any office setting. [n addition, 
the unusually small footprint saves valuable desk space. 
The Price? It won't leave you flat broke. Because the flat 
surface screen 410 costs less than IBM monitors. Plus Amdek's 
exceptional warranty makes sure that you won't be flat 


out of luck. It's three full years on 
the CRT, and two years on all other 
parts and labor. Our flat surface 
screen 410 works perfectly with the 
IBM XT and AT personal compu- 
ters, as well as their compatible 
clones. So, it'sthe ideal monitor for 
many business and educational 
applications. With its styling, 
features and price, the 410 is flatly 
the best bargain in monitors today. 


2201 Lively Blvd., Elk Grove Village, IL 60007, Phone: 312/364-1180 


62 


HARMONY COMPUTERS 


2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223 
BÜO-VIDEORA or 800-441-1144 or 718-627-1000 


PANASONIC 10801 
$184.95 

IBM PC XT 1 Drive 
$1049.00 


Brother HR 20 
Brother 1509 
Соттгех 420 IBM 
Citizen 1200 
Citizen MSP 10 
Citizen MSP 15 
Citizen MSP 20 
Citizen MSP 25 
Citizen Premier 35 
Epson LX86 
Epson (0800 
Epson LO 1000 
Epson FX 85 
Epson FX 86E 
Epson 286 

Epson FX 286E 
Epson EXBOO 
Epson EX t000 
Epson LO2500 


IBM 

AT Unenhanced 
AT Enhanced IBM 30 Meg 
IBM PC 11) Dnve 
IBM PC XT (1) Dr 1 
48M PC XT 2864 GMHZ 640K 
12 MB, 20 MB Hard Dnve 2799 
Fountain PCXT Turbo 
256K 1 Dnve 
IBM Monilor 
AST Six Pack 384K 
AST Advantage 128K 
AST Six Pack Premium 
Hercules Color Card 
Hercules Monographic Plus 
SIGMA EGA (NANOW] 
Quad EGA+ 
Video 7 EGA+ 
Video 7 Deluxe 
STB EGA+ 
Paradise Auto Switch 
Multifunction Card 
IBM Disk Dnve 
Everex EGA Enhancer 
Everex Ecce 
Everex Graphics Pacer 
Intel 8087-3 
Inte) 8087-2 
Intei B0287-6 
Intel 80287.8 

SEAGATE 


Hard Dnves 
20 Mig No Controller 


Commodore 1571 


10 Meg w controrer эһ» 
20Meg w controler 379 
30Meg w contro! er 429 


30 Мед AT #4038 

40 Meg AT #4051 

Tandom 20 Meg 
Hard Card 


409 
LEADING EDGE TURBO 
Leading Edge Mode! D 512K 2 Dr 
Monitor 251149 
Leading Edge Моде! D ЗОМВ w 
Monitor $1649 


MONIT 


Amdek 300 Amber 


310 Amber 

Color 600 

Color 742 
Princeton HX 12 
Princeton HX12E 


Princeton Max 12E 


SR12 
Scan Doubler 
NEC Multisync 


Goldstar RGB Color 
Go!dstar TTL Amber 
COMP 


$223.95 


STAR NX-10 
$202.95 


"PRINTER SPECIALS" 


IBM Proprinter 
ІВМ Propanter XL 


Okidata 182 

Okidata 192+ 

Odata 193 Pius 
Okidata 292 w INTFC 
Okidata 293 w INTFC 
Panasonic KXP 10801 
Panasonic КХР 1091 1 
Рапаѕотс КХР 1092 1 
Panasonic KXP 3131 
Panasonic KXP 3151 
Panasonic KXP 1592 
Panasonic KXP 1595 


1571 Drive 
639 1670 Modem 


760 Commodore 64C 
1541C Disk Drive C 


1802C 


Star SG10C 
Amiga 256K, 


ORS 


Lotus 123 Ver 2 


D Base 34 
Framework 


Symphony 12 
Microsol Word 3 1 
Microsoft Windows 
Word Pertect 42 


Q&A 
PFS Write 


Portabie 256K 2-360K 


Compaq Drives 


Portable 256K 1-360K 

1-20MB Hard Seagate 1899 
Deskpro 640K 1-36 dk 

1-20MB Hard Seagate 1999 


1050 Drive 
Atari Witter + 
Alari 1027 


1902A Monitor 
MSP 1000 Printer Hayes 300 


Amiga 1080 Color Monttor 
Amiga етен Upgrade 


Norton Utilities 
Microsoft Mouse 


AQ ATARI 


Atari 801 Printer 
Atari 804 Prmter 


Siekosha Printer 
Star NX.t0 

Star SG-10C 
Star NP 10 

Star NX15 

Star SD 10 

Star SD 15 

Star SR 10 

Star SR 15 


SR 10. SR 15 Sheetieed 


Star SB 10 

Star NB 15 

Suver Reed Exp 420 
Silver Reed Exp 800 
Toshiba 341 

Toshiba 351 Model 2 
Toshiba 351C 
Toshiba 321 


COMMODORE 
Commodore 128 


Hayes 1200 


Hayes 2400 
Dos. Mouse 


Drive ПЕ, IC 
Mac 512K 
Mac Pius 


ATT Monitor 
ATT Dos3.1 


Atari Modem 301 
520 ST Сох System 
520 STA & sl 


Everex Modem Interna! 
Everex 2400 Inierna 
Hayes — 2 


E Enhanced w 128K 
ррте Drive w controser 


Imagewriter 2 


AT& 
640K 1360к Dnve 
640K 1-360K 1-20MB 
Seagate Hard Dnve 


Hayes 12008 No Smartcom 
Hayes 12008 w Smartcom 2 


Hayes 24008 w Smartcom 
Hayes 24008 No Smartcom 
Micromodem 2E 
ARE Prometlaas 1200 Externa! 

| Promethas 1200 Interna 


TOSHIBA PORTABLES 
3099 


Toshiba 3100+ 


Toshiba 1100+ 


Нет reflect 4°% cash check discount, For your protection we check for stolen crede cards. 
m.c visa welcome, Shipping & Handlung charge extra. 
Price und ушбу subject to change without natice. 


FOUR MEGABYTES 
LESS THAN AN ONE KILOBUCK! 
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Designers of the X16 and Other Fine Computer Products 


The PC Tech Four Megger 
is long on a lot of things, 
like memory, reliability 
and performance. It's 
short on cost, power and 
length. The Four Megger 
comes complete with soft- 
ware for the Lotus, Intel, 


b» 


> 
boos 


HE 


i аң 


Кин! 


Microsoft 


gram. The 


Expanded 


Memory Specification as 
well as a fast memory 
disk program and an ex- 
tensive diagnostic pro- 


Four Megger 


works in the IBM PC/XT/ 
AT and compatibles 

at 4.77 or 8 MHz. All 
this for $850. 


Another smart idea from 


PC Tech. 


904 N. 6th St. 


Lake City, MN 55041 


(612) 345-4555 


Inquiry 226 


CIARCIA FEEDBACK 


written in Turbo Pascal that can be modi- 
fied to support any 8-bit processor instruc- 
tion format by altering the contents of a 
table. It comes with tables for 12 of the 
more popular processors, as well as in- 
structions for creating additional tables. 
It is considerably less expensive than the 
cross assemblers you mentioned ($100). 
Lee Thalblum 

Bronx, NY 


By now, you've seen the new and im- 
proved serial EPROM programmer in the 
October 1986 Circuit Cellar. I think it will 
take care of all your problems! 

Attaching an EPROM programmer to 
the PC's bus isn't quite as good an idea 
as you might think. It's no faster than a 
serial programmer, since the EPROM pro- 
gramming time is much longer than the 
data transmission time. And, worst of all, 
it uses up a slot in your PC. 

The MCLI303 diodes limit the current 
through the LEDs to about 3 milliamps, 
regardless of the RS-232C signal level. If 
you don't mind having LED brightness 
vary, you can replace the MCLI303s with 
resistors. A 2.2-kilohm resistor will allow 
about I mA through for a 5-volt signal and 
about 3 mA at I2 volts. Don't use less than 
a I-kohm resistor; this will keep the cur- 
rent reasonable. Don't use more than a 
3.9-kohm resistor or you won't see the 
LED light up. 

Thanks for the information on the cross 
assembler.—Steve 


RS-232C Chip 
Dear Steve, 

In reviewing your design for the data en- 
cryptor in the September 1986 BYTE, I 
noticed that you used the MAX232 chip 
by Maxim rather than the more common 
MC1488/1489 combination. I can see the 
advantages of using the MA X232 chip and 
would like to know where I can reach the 
manufacturer for more information. 

George A. Hadgis 
Rochester, New York 


The MAX232 RS-232C level converter 
using a single 5-volt supply is made by 


Maxim 

5IO Pastoria Ave. 
Sunnyvale, CA 94086 
(408) 737-7600 


The device is described in Don Lan- 
caster's ‘‘Hardware Hacker’’ column in 
the May 1986 issue of Modern Electronics 
magazine. The MAX232 is available from 


JDR Microdevices 

110 Knowles Dr. 

Los Gatos, CA 95030 
(800) 538-5000—Steve m 


r nter the world of professional 
CAD applications with 

Houston Instrument's low cost 
DMP-41/42 series plotters. These 
single-pen plotters give you the fea- 
tures you need — C and D size plots, 
extensive software compatibility, and 
proven reliability — for a very afford- 
able no frills price of $3295.* 

The DMP-41/42 series’ large C 
and D size formats are idea! for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media—paper, matte film, 
or vellum. 

Inquiry 137 


With the DMP-41/42 series, you 
can choose from an impressive selec- 
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument’s popular 
DM/PL™ language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument’s entire line of 
plotters. 

The DMP-41/42 series. The plotters 
that offer superb reliability, comprehen- 
sive graphics capabilities, and a no 
frills price. The proven performers 
for low-cost CAD. 

For more information, call 


1-800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument," 
8500 Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. 
TIx.: 846-81399, 


о AMETEK 


DIVISION 


*U.S. suggested retail price. Pricing subject to change. 
DM/PL and Houston Instrument are trademarks 
of AMETEK. Inc. 
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Printers i27" 


Computers +++ Careers seset 


Now, desktop publishing 
software of such genius, 
you dont have to be 

a Leonardo to use it. 


Until now, if you were in the IBM PC world and wanted 
to join the desktop publishing revolution, the software was 
hard to use, expensive, and often rewarded you with docu- 
ments that were technically correct, yet visually disappointing. 

Enter Xerox genius for creating perfect documents and a 
new generation of desktop publishing software—Xerox 
Ventura Publisher. It combines the best of current page- 
oriented systems with the best of document-oriented systems 
to make desktop publishing easy as well as productive. 

The special genius of Xerox Ventura Publisher is 
"stylesheets" —20 built-in formats that arrange text and graph- 
Ics automatically. Choose a stylesheet (or create your own), 
combine your text and graphics, and Xerox Ventura Publisher 
goesto work at the amazing rate of 20,000 characters per 
second, formatting as many as 64 100-page chapters. Most 
other programs format a page at a time, just like the cut-and- 
paste process youre escaping. 

It's easy. You manipulate text and graphics with a mouse. 
What you see is what you get when you print. (Buy a new 
Xerox full-page display, and you won't have to scroll to see your 
entire page layout.) Make a change on page ! and before you 
can say “Leonardo da Vinci? the entire document reformats. 
Tàbles of contents, indexing and numbering of pages, sections, 
tables, captions and figures are automatic. 

Unlike most other programs, Xerox Ventura Publisher runs 
on a standard IBM PC XT/AT or compatible —AT power IS 
not required. Text can be created on, апа ,, 
converted from, most major word process- f| 
Ing programs. Graphics can be imported 
from many graphics and paint programs— 
even scanned images are easily incorporated. It supports dot 
matrix, color ink Jet and laser printers as well as PostScript 
printers and typesetters. 

What price genius? The money you'll save by producing 
your very first l6-page booklet instead of sending it out will 
probably cover the cost of your very own Xerox Ventura 
Publisher software. 


Xerox brings out the genius in you. 


Г Xerox Corporation, PO.B ox 24, ] Rochester, NY 14602, 14381 
Begin your career as a desktop publishing “Leonardo” by 
| stopping in at any computer store featuring Xerox desktop 
| publishing software, by calling your local Team Xerox sales 
office or I-800-TEAM-XRX, ext. 143B. 


| гомін TITLE 
| ADDRESS CITY 
STATE zi PHONE 551 


XEROX® is a trademark of XEROX CORPORATION. 

VENTURA PUBLISHER? is 4 trademcuk of VENTURA SOFTWARE, INC. 

IBM® and PC XT/AT are trademarksof INTERNATIONAL BUSINE ss MACHINES CORPORATION, 
POSTSCRIPT? is a trademark of ADOBE SYSTEMS. 
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O/S ARCHITECTURE: sink with UNIX or soar with QNX. 


If the sheer weight of UNIX brings 
the PC to its knees, all 
applications running under it will 
suffer. Conceived more than a 
decade and a half ago, UNIX is 
today the result of modifications, 
additions and patches by 
hundreds of programmers. 

It needs the resources of 

at least an AT. 


Compare this to the QNX O/S, 
designed by a dedicated team 
with a common purpose and 
complete understanding of both 
the software and the 
environment in which it must 
run. Having elegantly solved 

the problem of inter-task 
communications, QNX is more 
than capable of both networking 
and real time performance 

— the superior choice for 
process contro! and office 
automation systems. 


Quick and efficient on a PC, QNX 
soars on an AT. QNX occupies 
70K (stand-alone version) to 
104K (network version) of system 
memory and allows 40 tasks 
(programs) and up to 
10terminals per computer. 


QNX modular architecture 
facilitates easy adaptation 

and extensions by software 
developers for specific 
requirements. In addition, 
PC-DOS runs as a single-tasking 
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guest operating system under 
QNX. With the DOS Development 
System, DOS EXE files can be 
developed in shorter time 

than under DOS itself. 


Communication among all tasks 
is via "message-passing." Tasks 
anywhere on a network of up to 
255 computers communicate 
rapidly and transparently 

with each other. 


With the true distributed 
processing and resource sharing 
of QNX, all the resources on the 
network are available to any user. 
Application programs and data 
can be distributed over the 
network without having to go 
through a central file server. 


Network growth is fast and 
simple. If your disk becomes 

a bottleneck, add a disk 
anywhere on the network. If 
your needs outgrow your 
present configuration, just add 
terminals and/or computers 
as required, without having to 
re-write programs and without 
system degradation. 


If you would like to know the 
secret of the QNX architecture, 
please give us a call. We invite 
End Users, VAR's, OEM's and 
Software Developers to discover 
a whole new world of 
computing capabilities. 

Over 25,000 systems have been 
installed worldwide since 1982. 


For further information or a free demonstration diskette, 
please telephone (613) 726-1893. 


The only multi-user, multi-tasking, 
networking, real-time operating system 


for the IBM PC, AT 
and compatibles. 
By Quantum Software. 


Unix ls a registered trademark of AT & T Bell Labs, IBM PC. АТ, XT and PC DOS are trademarks of IBM Corp. 


Quantum Software Systems Ltd., Moodie Drive High Tech Park, 215 Stafford Road, Ottawa, Ontario, Canada K2H 9C1 
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COMPUTERS & 
TYPESETTING 
Donald E. Knuth 
Addison-Wesley meth ита 
Reading, MA: 1986 rye Lp 
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VOLUME A: Res 
THE Tp XBOOK ETTET 
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ISBN 0-201-13447-0 Mtl md 
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483 pages, $29.95 


VOLUME B: Py t Shae = tn 
ТЕХ: THE PROGRAM "iei 
ISBN 0-201-13437.3 Aj el 
594 pages, $34.95 
VOLUME C: 

THE METAFONTBOOK 
ISBN 0-201-13445-4 

361 pages, $29.95 


VOLUME D: 
METAFONT: 
THE PROGRAM 
ISBN 0-201-13438-1 
560 pages, $34.95 


VOLUME E: 
COMPUTER MODERN 
TYPEFACES 

ISBN 0-201-13446-2 

588 pages, $34.95 


Reviewed by Alan Hoenig 


he five volumes in Donald 

E. Knuth's Computers & 
Typesetting series constitute 
complete documentation of one great achievement in computer 
science: the development, from scratch, of a professional docu- 
ment formatter (typesetting program) and typefounding (typeface 
design) program. With these books in hand,. you become a par- 
ticipant in the creative process. 

Whether or not computer typesetting and typefounding interest 
you, you will acknowledge the significance of Knuth’s system 
by virtue of its design and implementation and by virtue of this 
documentation, containing detailed user’s guides and superbly 
documented Pascal code. If you are in any way interested in com- 
puter typesetting, you will love these books for what they will 
tell you about TEX and METAFONT. 


A Complete Typesetting System 

Don Knuth, a professor of computer science at Stanford Univer- 
sity, is known for his ongoing series The Art of Computer Pro- 
gramming, of which only the first three massive volumes have 
appeared (Addison-Wesley: 1973, 1974, 1981). By 1979, Knuth 
had become seriously dissatisfied with the way these books had 


ILLUSTRATION BY CHRIS SPOLLEN 


been typeset (their math or 
technical requirements are a 
typositor's nightmare) and was 
concerned with the decline in 
the beauty of typeset mathe- 
matics in general (see figure I, 
page 68). Then he became 
aware that digital typesetting 
machines possessed the neces- 
sary sophistication to make 
serious computer typesetting 
systems possible. After all, 
raster devices print out an ar- 
ray of dots, and you simply 
have to shoot out an array of 
zeros and ones corresponding 
to the absence or presence of 
a dot in the raster display. 
Knuth realized that he knew as 
much about zeros and ones as 
anybody. The eventual results 
were a typesetting system 
called ТЕХ (pronounced 
"tek") and a typefounding sys- 
tem called METAFONT. 

Both programs conform to 
several guiding principles: 
They must be in the public 
| domain (Knuth retains control 
only of the names), they must 
| be easily portable to virtually 
any computer, and the output 
must be capable of display on 
any raster device. The final 
versions of these programs are 
written in a generic form of 
Pascal, reportedly because 
| with no clear consensus for 

first place, everyone seems to 
agree that it's their second-favorite language. 

You work ТЕХ by preparing a document file with an ASCII 
text editor-TpX will complain if it sees any nonprintable 
characters in the text file. You control the formatting by insert- 
ing any of several hundred format commands within your docu- 
ment file. Use TEX to compile this file to produce a device- 
independent file, which contains all the information that any 
raster printer needs to generate output. Your document will have 
the same precise layout on an Okidata dot-matrix printer as it 
will on an Autologic phototypesetter. Of course, the resolution 
will differ on the two devices. It's not TEX, but rather a second 
program called a device driver, that bridges your device- 
independent output file to your printer. Device drivers have to 
be specially written and are generally not in the public domain. 

Where do the letterforms that TEX works with come from? 
With great effort, you can force ТЕХ to use the fonts that come 
with a typical laser printer, but you get vastly superior results 
if you use the fonts that Knuth designed himself using the META- 


continued 
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Expansion Chassis/Tape Back-up i 


Space for Power Supply | Dimension 

Stor’ | HOI Drive | Walt)" | DXWkh(em) 
5139 
| .— 100 — | 42x25x16 | 5299 
5239 
о | 40x49x4 || 

| 45 [| 39x48x15 | 5149 
6.5 x 18x 43.5 

$299 
39.5x 48x 43.5 

__ 60 | 385х49х9 | 5249 
135 O 


43x49 x14 $239 
* Extra space for a stand alone controller 


EXT and RCV Adapters (Interfacing Computer & Chassis With Slots)...$149 
Tape Back-up (With Controller & Cable),...$499 


ORDER TOLL FREE: (800) 826-0267 
In California Call (408) 434-0877 
SOURCE ELECTRONICS CORP. 
2380 Qume Drive, Suite E 
San Jose, CA 95131 
Telex: 279366 Fax: (408) 434-0539 


|, Computerfone 


' 


TouchTone In/Voice In/Text Іп ~ 
oe? out m 


Excellence 
in-Woice Quality 


Text-to-Speech 
Digitized Speech 
Synthesized Speech 
Auto Answer/Auto Dial 
Host Independent 


Call to hear our demo: 
1-904-476-5742 


24 Hrs./7 Days/Wk. 


* 1986 SuncoastSystems, Inc, 
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BOOK REVIEWS 


FONT typefounding system. The source input files to this pro- 
gram consist of a series of draw commands, and a skilled user 
of METAFONT can create type and other graphic elements of 
great beauty. 

Although these programs are in the public domain and you 
can alter them as you see fit, Knuth retains control of the names 
ТЕХ and METAFONT to ensure that all programs identified 
by these names produce identical output given identical input. 
Your ТЕХ files are the same whether they were generated by 
an IBM mainframe or an IBM personal computer. 

All five volumes in this series were completely set by TEX 
using the METAFONT fonts. The five-volume set is a virtuoso 
graphic arts performance and a testament to the power of TEX 
and METAFONT. Duane Bibby's rather whimsical lion draw- 
ings and the optical characters that make up the ISBN numbers 
on the back covers appear to be the only exceptions. ТЕХ handles . 
all details of complex layout—setting several type sizes and 
varieties, automatic hyphenation, justification, kerning, ligatures, 
multiple columns, superior professional mathematics, and com- 
plex paragraph indenting— with ease. 


Two New Computer Languages 
From a computer enthusiast's point of view, TEX and META- 
FONT are distinguished not so much by their achievements in 
the graphic arts as by their structure. Both allow you to place 
commands in your input files. Both let you string commands 
together to form new commands. Each program recognizes many 
primitive commands for assigning values to variables, testing 
conditions, performing loops, and communicating to the out- 
side world via input and output—in short, all the elements of 
a high-level computer language. It's entirely appropriate to regard 
both TEX and METAFONT as new computer languages, albeit 
with rather special purposes. (METAFONT is particularly 
unique.) Actually, you could do standard programming in both 
“languages,” although it would waste your computer's resources. 
So another group of people interested in these books is aspiring 
compiler writers. Knuth offers prime examples of compilers writ- 
ten in structured, documented Pascal. This audience will read 
the users guides as the specifications for these unusual 
languages. | 
Volumes A апа С are user’s guides to ТЕХ and METAFONT, 
while volumes B and D are the program listings for both pro- 
continued 


In practice. the left-hand sides of aligned formulas are often blank, and the 
aligninent is often done with respect to other symbols as well as =. For example, 
the following display is tvpicak see if you can guess how the author typed it: 
T(n) € TQM) < «(aan — 1ے‎ 
< Зс. З" 
= Зет 


The result. of Neqaliga is a vertically centered box. This makes И easy 
to get a formula like 


a= f(z) E 
B = 1023) qe = | 
N) к= 


т 


You simply use Negalign twice in the same liue: 


$$\lefc\{ 

\eqalign{\alphak=f(z)\cr \betak=f(z°2)\cr \gammak=f(z73)\cr} 
\right\}\qquad\left\{ 

\eqalign{x&=\alpha~2-\beta\cr y&=2\gamma\cr}\right\}.$$ 


Figure 1: An example from The TEXbook, ‘showing the 
capabilities for creating complicated mathematical display 
equations. An appendix provides answers to all the 
exercises Contained in this volume. Reprinted with 
permission from Addison-Wesley Publishing Co. Inc. 


GOING 


Buying a desktop computer system 
doesn't have to be confusing. Even with 
hundreds of monitors, CPUs and print- 
ers on the market. Because one name is 
all you need to know for system compo- 
nents that fit together with the features 
you need today, and the power to grow 
with you tomorrow. Panasonic. 


YOUR POWERFUL BUSINESS ALLY. 
Build your advanced system around the 
computers designed to answer your most 
demanding business requirements. 

The Panasonic? Business Partner™ and 
Business Partner 286.™ 


BUILT-IN FLEXIBILITY. 


You can configure the Business Part- 
ners to your own individual needs. In 
addition to their built-in disk drives, you 


Е 


сап add a hard disk drive, additional 
half-height drives—even a magnetic 
tape drive. 


SPEED, PERFORMANCE, POWER, AND 
FUTURE GROWTH. 


Both Business Partners are fast and 
powerful. The Business Partner 286, 
with its 80286 processor runs at 6 
MHz or 8 MHz and can address up to 
15Mb RAM. And as your business 
grows, so do your Business Partners. 
'They have expansion slots for all the 
graphics, communications accessories 
and peripherals youre likely to need. 


IMPORTANT DESIGN CONSIDERATIONS. 


-—r Фелин m 


Еркен کک‎ 


The deluxe, detachable keyboards have 
been designed for comfort and ease of 
use. And we've separated the cursor 
keys and numeric keys for quick, con- 
venient access. 


* IBM is a registered trademark of the International Business Machines Corp. 
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HOW TO PUT IT 
ALL TOGETHER WITHOUT 
PIECES. 


SOME REASSURING LAST WORDS. 
You'll find the Business Partner com- 
patible with the IBM* PC/XT. And 
the Business Partner 286, with the 
PC/AT. So you'll be able to run the 
most popular software. You'll also get 
compatibility with Panasonic’s wide 
range of quality peripherals. And just 
as important, both Business Partners 
are backed with Panasonic's one-year 
limited warranty. 

For more information, mail the cou- 
pon and discover how the right Busi- 
ness Partner can make running your 


business easy. 
You'll see: THE EASIER, THE BETTER. 


f send me information on the Business р. and 
Business Partner 286. 


À 
| Mame | 
| 
| 


| Company Name 


| Address 


| City Strate Zip 


Write: Panasonic Industrial Company, Conoucr Produce: Products 
Division, Two Panasonic Way, Secaucus, NJ 07094. 


Or call: 1-800-P1C-8086. 


| 

| 

| | 

| Panasoni IG 
“A 


FZ — Office Automation 
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The Only Expanded Memory Card 
Which Can Save A Day Each Week. 


A major independent testing laboratory benchmarked a 


PC-XT equipped with FAST CARD and demonstrated a tenfold 
improvement over a PC-AT on typical Disk I/O operations. 


e Portable between IBM PC, XT, 
AT and compatibles. 
e Upto 2MB with Split Memory 
Mapping to 
— Fill memory to 640K 
— Provide Expanded 
memory over 640K e Factory Installed 
e Unique Disk Caching and Tested DRAM's 
e Lotus/Intel/Microsoft compatible 


e Ram Disks (up to 8MB) 
e Custom Password Security 
e Print Buffering 


e Built-in Diagnosis and 
Automatic Fault Tolerance 


“Each FASTCARD Ill comes with 2 MBytes of Memory. 
FASTCARD IV, available with 2 MBytes, includes serial/parallel ports, 
game port and a clock calendar for $295. Dealer inquiries invited. 


rn 
For additional information, contact І fni 


PERIPHERAL MARKETING INC. 602-483-7983 
7825 E. EVANS RD., #500, SCOTTSDALE, AZ 85260 


Stop unauthorized use of software... and keep your cus- 

tomers happy at the same time. The no-interference hardware 

keys from the industry's leading supplier put money in your pocket and 

save you from angry customer complaints. Our product line includes 

devices for either parallel or serial port. The latest addition allows you to 

cover multiple programs with one device and/or customize 
as needed. Callfor new low prices. 


SOFTWARE DEVELOPER BENEFITS 
e Prohibits unauthorized use * Higher level language 
of software interfaces included 
e No need for copy e 100 times faster (1rns) 
protection than fixed response devices 
* Algorithm technique e Minimol implementation effort 
(never a fixed response) e Runs under DOS and Xenix, on 
e Virtually unbreakable IBM PC, AT, XT & Compatibles 


SOFTWARE USER BENEFITS 
e Unlimited backup copies * Pocketsize 
* No floppy required with e Transparent 
hard disk e Transportable 


EVALUATION KIT AVAILABLE 


Telex 386078 
17971 SKYPARK CIRCLE SUITE E, IRVINE, CA 92714 


RAINBOW 


HOGA uc 


(714)261-0228 
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grams. Volume E, the final volume in the series, is a detailed 
survey of the way Knuth used METAFONT to generate the 
roman fonts ТЕХ uses. 


The Tp Xbook 

Volume A of this series, the user's guide for TEX, has been 
around for a year or more in a softcover, wire-bound incarna- 
tion entitled The TEXbook. 

First-rate scientists are often first-rate writers. Einstein, Freud 
(in the original German; he's not well served by his translators), 
Darwin, and Feynman lead this class, but scores of other scien- 
tists have not yet caught the public eye. Knuth emphatically 
belongs among this group. His book is a model of clear 
exposition—there are even jokes once in a while (but you have 
to be sharp and read the text carefully). The book is well orga- 
nized in a series of short chapters, each centered on a particular 
ТЕХ topic. But fine science writing undoes itself іп a peculiar 
manner. Science starts slowly as it sets forth the basic concepts 
and carefully builds the foundation. The unsuspecting reader 
jumps all too soon to the conclusion that there's no substance 
to this subject. It's similar to the frog in the biology experiment: 
The frog luxuriates in a pot of water heated ever so slowly, but 
by the time the water becomes hot, the animal's muscles are im- 
mobile. Gentle reader, heed this lesson while reading The TEX- 
book. Don't be lulled by the gentle temperatures of the early 
chapters—the water heats up soon. 

Knuth imposed two structures on this exposition. On one hand, 
the first few chapters can be viewed as a very short course on 
ТЕХ that culminates in a guided hands-on tour of the system 
(chapter 6). The remainder of the book expands on this introduc- 
tion. (By the way, you'll better track the learning curve if you 
have access to TEX and you try things out as you go along. This 
is no hardship—you'll find TEX is fun. Several implementations 
of TEX are available for IBM computers and clones, the Apple 
Macintosh, the Commodore Amiga, and the Atari 1040ST, 
although these last two have been demonstrated only as of this 
writing and may not yet be commercially available.) 

Onthe other hand, Knuth has segregated the entirebook into 
two levels, elementary and advanced. Since any particular 
chapter contains both high and low subject matter, each chapter 
contains elementary and advanced material. Fortunately, there 
is no danger of mixing the two levels—the advanced material 
is set in smaller type, and these paragraphs begin with a 
"dangerous bend" sign, a logo like a road-sign warning of an 
approaching hairpin, Z-shaped curve you might encounter on 
a mountainous pass. Knuth clearly wants his readers to ignore 
the dangerous bend material on the first pass through the book 
and to refer to it later on. Scattered throughout the text are prob- 
lems and exercises, many of which will give most readers a run 
for their money. The answers to all the exercises are included 
in the first appendix to the book. 

More than a third of the book consists of ancillary material 
in various appendixes. Most of these topics are advanced and 
some are for reference, but some of the material is intriguing. 
I especially like Appendix D, “Dirty Tricks." Here Knuth really 
makes ТЕХ sit up and beg. Watch ТЕХ perform multilingual 
double-column typesetting, do elementary Cartesian graphing 
of points, draw dragon curves, and set hanging punctuation. 

The extensive index (another appendix) Knuth prepared is an 
essential limb enabling you to find things tucked away in obscure 
corners of this long book. As you get deeper into ТЕХ, you'll 
find yourself needing to clarify a specific point, so Knuth took 
great care to index each topic in every reasonable way. The en- 
tries use typography to indicate where something is defined, 
where it's used in a good example, and anywhere else it's 
mentioned. 

continued 


Order Status, 
Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 


FREE SOFTWARE! 


MENS. 


FREE SOFTWARE! 


SPECIAL 


WORD PERFECT 
$195 


FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE — Try this famousfeaturepacked word processor. It's a winner! 3) FONT-SET — Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your 
printer likeatypewriter! 4)ABC-LIS T— Great mailing list program! Sort on any field, do qualified searches, print reports and mailing 


labels, and more! 
DATA BASE MANAGERS 


Knowledgeman ll 
Powerbase 2.2.............. 212 


Quickcode ., 
Quicksilver 
Quickreport 
Revelation 


WORD-PROCESSING 
Easy Extra ........5..... >... 88 
Microsoft Word 
Multimate Advantage 
Peachtext 5000 
Volkswriter 3 
Webster Spellcheck 
Wordstar 
Wordstar Propac....... pz. 
Wordstar 2000 : 


SPREADSHEET 
Microsoft Multiplan 
Spreadsheet Auditor 3.0 
Supercalc 4 
VP Planner 


ACCOUNTING 
BPI AP, AR, PR, GA 


Dac Easy Accounting 
Dollars & $ense 
Managing Your Money 3.0 ... 


INTEGRATED 


COMMUNICATION 
PROGRAMS 
Carbon Copy 
Crosstalk 


GRAPHICS 
Chartmaster 
Energraphics 2.0 
In-A-Vision 
Microsoft Bus Mouse 
Microsoft Chart 
Microsoft Serial Mouse 


Printshop 
Signmaster 


PROJECT MANAGER 
Harvard Total Project 
Microsoft Project 


No Charge for Master Card or Visa 


| We do not guarantee compatibility 
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Super Project Plus 
Tiene 49... esos es $209 
EDUCATIONAL 
Flight Simulator 
Turbo Tutor |! 
Typing Tutor 111 
LANGUAGES 
Lattice C Compiler 
Microsoft C Compiler 
Microsoft Fortran ......... T 
Microsoft Macro Assembler ... 84 
Microsoft Pascal Compiler ... 166 
Microsoft Quick Basic 
Ryan McFarlan Fortran 
Ryan McFarlan Cobol 
Turbo Pascal w/8087 * BCD .. 55 
UTILITIES 
Copy 11 PC 
Copywrite 
| Levy ACER 
Double Dos 


Norton Utilities 3.1 
PrONET AUS. qe Wal EMO ES 70 
Sidekick (unprotected) 
Sideways 3.1 ....... 
SuperkBy....eeaseee eon ras 99 
Traveling Sidekick 
ее: T cn Q1 T 
ACCESSORIES 

Copy Il PC Board 
135 watt power supply 
Mini Micro Parallel 

Print Buffer 
Masterpiece 
Masterpiece Plus 


INCREDIBLE VALUES 
Nationally advertised boards for 
IBM PC and most compatibles 
at give away prices. 
Keyboards (similar 

to 5151) 

Monochrome Board w/printer 
port (similar to Hercules 
Graphics) 

Expansion Board 


kiana 


Multiftynction Board w/game 
port (similar to AST 
Six pack) 
Four Drive Floppy 
Controller ............ . $39 
Color Card w/o printer 


HARD DRIVES 
Bernoulli 20 MB w/cont 
Filecard 20 MB 
Maynard 20 MB Hard Card... 
Plus Hardcard 20MB 


Call 


Seagate 20 MB Int. w/cont... $385 
Seagate 30 MB Int. w/cont.... 479 
Seagate 30 AT Int. .......... Call 


KEYBOARDS 
Keytronics 5151 
Keytronics 5153 

PRINTERS 
CANON LASER 


Premiere 35 Daisy wheel ...., 469 
EPSON - Call on all models 
FUJITSU 

DX2100 Parallel . 

DL 2400 Ser/Par 

LASER IMAGE 2000. . 

NEC 

NEC P5XLP 

NEC P7 Parallel 


NEC P6 Parallel 
OKIDATA - Call on all models 
PANASONIC 


TOSHIBA - Call on all models 
MONITORS 


AMDEK 410 Amber 
AMDEK 600 
Magnovox Color RGB 
Multitech Color RGB 
Princeton Max 12 
Samsung T TL Amber 
Samsung ТТЕ Green 


EGA MONITORS 


AMDEK 722 
NEC Multisync 
Packard Bell EGA 


EGA BOARDS 


Everex Enhancer EGA 
Paradise Auto Switch 
EGA Gard Ж 2 9558) eee 359 
Quad EGA Plus 
STB EGA Plus 
Vega Deluxe 
Vega Video 


64K 150NS (set of 9) 

256K 150NS (set of 9) 

256K 120NS (set of 9) 
MODEMS 


Everex 300/1200 
Hayes 1200 


TOLL-FREE ORDER LINE 1-800-421-3135 


WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. « Phoenix, AZ 85051 


Hayes 1200B 
U.S. Robotics Courier 2400.. $349 
U.S. Robotics Passwd. 1200.. 180 


BOARDS 


AST Advantage Premium .... 
AST Premium 

AST Sixpac (884K) 

Hercules Color Card 

Hercules Graphics + 

Intel Above Boards 

J Lazer (Tall Tree) 

J Ram ill (Tall Tree) 

J Ram Ill AT (Tall Tree) 


COMPUTERS 


AZ TURBO PC 

IBM Compatible Computer, 
4.77 or 7.47 key selectable, 
keyboard, 640K, dual 

drive, 150 watt power 
supply 

or with 20 MB Seagate 
Harddrive 


Multitech 900 Accel 
IBM AT Compatible, 512K, 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
195 watt power supply, MS/DOS 
3.1, clock, 6 or 10 MHZ key 
selectable, soft white monitor, 
AT style one 1 year 
TRW warranty 


Multitech Turbo 
IBM Compatible Computer, 
256K, dual drives, 8 MHZ, ports- 
parallel-serial-clock, 5151 type 
keyboard, graphics board (sim- 
ilar to Hercules), mono monitor 
DOS 3.1, 6 month national 
warranty 


Packard Bell VT286 
IBM AT Compatible, 640K, 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
210 watt power supply, 
MS/DOS3.1, clock, 6 or 8 MHZ, 
AT style keyboard, 1 year 
warranty 


Sharp Portable 


TERMS: Shipping on most software is $5.00. 
AZ orders +6.7% sales tax. Personal check 
-allow fourteen (14) days to clear. We 
accept purchase orders from authorized 
institutions for 3.5% more than cash price, 
All returns are subject to our approval. 
There will be a 20% restock fee. Minimum 
phone order $50. All prices are subject to 
change. 
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РС/МГ 


UNIX's VI Editor Now Available For Your PC! 


Are you being as productive as you can be with your 
computer? An editor should be a tool, not an obstacle to 
getting the job done. Increase your productivity today by 
choosing PC/VI — a COMPLETE implementation of 
UNIX* VI version 3.9 (as provided with System V 
Release 2). 


PC/VI is an implementation of the most powerful and 
most widely used full-screen editor available under the 
UNIX operating system. The following is only a hint of the 
power behind PC/VI: 


e Global search or search and replace using regular 
expressions 

e Full undo capability 

e Deletions, changes and cursor positioning on character, 
word, line, sentence, paragraph, section or global basis 

e Editing of files larger than available memory 

e Shell escapes to DOS 

e Copying and moving text 

e Macros and Word abbreviations 

e Auto-indent and Showmatch 

e MUCH, MUCH MORE! 


Don't take it from us. Here swhatsome of our customers 
say: "Just what I was looking for!”, "It's great!", "Just like 
the real VI. “The documentation is so good I have already 
learned things about VI that I never knew before.” — IEEE 
Software, September 1986. 


PC/VI is available for IBM-PC's and generic MS-DOSt 
systems for only $149. Included are CTAGS and SPLIT 
utilities, TERMCAPfunction library, and an IBM-PC specific 
version which enhances performance by as much as 
TEN FOLD! 


PC/TOOLS" 


What makes UNIX so powerful? Sleek, Fast, and 
POWERFUL utilities! UNIX gives the user not dozens, but 
hundreds of tools. These tools were designed and have 
been continually enhanced over the last fifteen years! Now 
the most powerful and popular of these are available for 
your PC! Each is a complete implementation of the UNIX 
program. Open up our toolbox and find: 


e BFS e DIFFH • OD 
• CAL e DIFF3 e PR 
e CUT e GREP e SED 
e DIFF e HEAD e SEE 


All of these for only $49.00; naturally, extensive 
documentation is included! 


PC/SPELL 


Why settle for a spelling checker which can only 
compare words against its limited dictionary database 
when PC/SPELL is now available? PC/SPELL is a complete 
implementation of the UNIX spelling checker, renowned 
for its understanding of the rules of English! PC/SPELL 
determines if a word is correctly spelled by not only 
checking its database, but also by testing such 
transformations as pluralization and the addition and 
deletion of prefixes and suffixes. Foronly $49.00, PC/SPELL 
is the first and last spelling checker you will ever need! 


Buy PC/VI and PC/TOOLS now and get PC/SPELL for 
only $1.00! Site licenses are available. Dealer inquiries 
invited. MA residents add 5% sales tax. AMEX, MC and Visa 
accepted without surcharge. Thirty day money back 
guarantee if not satisfied! Available in 8% 5'4” and 3%” 
disk formats. For more information call toda y! 


“UNIX is а trademark о! AT&T MS DOS Is a trademark ol Microsait, 


CUSTOM SOFTWARE SYSTEMS 
Р.О. BOX 678 • NATICK, MA 01760 
617 * 653 • 2555 


e STRINGS 
e TAIL 
e WC 


Т = 
a z 
c x 

ИГ 
2 О 

© 
С (Л 
» O 
d 50 

< 
9 О 

€ 
x 3 
7 
= Ó 


72 BYTE * MARCH 1987 


Inquiry 79 


BOOK REVIEWS 


But here's the bottom line for most users: Can you learn ТЕХ 
from The ТЕХроок? You can, but just remember to skip the 
dangerous bend material on your first pass. Also, personal com- 
puter users may be a tad uncomfortable with the book, because 
it implicitly assumes the existence of resident TEX wizards at 
your local computer site who can convey the nuts and bolts of 
ТЕХ usage to you (What switch do I flick now? Where do I stick 
this floppy disk? What's the best text editor to use?). This 
assumption makes sense when your site is some VÀX or main- 
frame, but it leaves you hanging when you're trying to work by 
yourself at your own Macintosh with your own version of TEX. 
(See editor's note at end of review.) However, the commercial 
implementations of ТЕХ come with more detailed instructions 
for getting the program up and running on your computer. 

Fortunately, ТЕХ is sufficiently redundant that you can per- 
form good ТЕХ no matter how you start. TEX provides so тапу 
ways to do most tasks that you can always rely on a couple of 
tricks until you master the skills for the more clean and elegant 
approach. The TEXbook will grow with you as you build TEX 
skills—that’s its great advantage. Little by little, even the 
dangerous bend stuff makes sense. 

Addison-Wesley wisely offers The TpXbook in two formats. 
The hardbound edition is perfect for libraries, but the wire-bound 
edition, in which facing pages lie flat, is just right for those who 
need a copy right by the computer. 


A METAFONT User's Guide 

The METAFONTbook, volume C in the typesetting series, is the 
user's guide to METAFONT, the companion program to ТЕХ 
(see figure 2). This book parallels The TpXbook in many 
respects. The same structures prevail—introductory first few 
chapters, advanced remainder, easy material intermingled with 
dangerous bend material. Again, it's wise to leave the dangerous 
material until you have some experience under your belt. 

Exercises are strewn throughout the book, and once again 
Duane Bibby has provided the drawings. The index is superb. 
Knuth employs the same witty, engaging style (but new jokes). 
The MEIAFONTbook is also available in a less expensive, wire- 
bound edition for hands-on computing. 

The resemblances end there, because M ETAFONT is so dif- 
ferent from ТЕХ. If anything, METAFONT is more interesting, 
and I find its problems more challenging. It is more the toy than 
TpX-—there are lots of fun things you can do with it—but maybe, 
as I’m newer to METAFONT, there is just greater novelty. 

continued 


$e Here are some of the curves that METRFONT draws between two points, when 
it is asked to move outward from the left-hand point at an angle of 60°, and 
to approach the right-hand point at various angles: 


This diagram was produced by the METRFONT program 


for d = 0 step 10 until 120: 
draw (0,0){dir60} .. (dir —d)(Gcrn, 0); endfor; 


the ‘dir’ function specifies a direction measured in degrees counterclockwise from а 
horizontal rightward line, hence 'dir —d' gives a direction that is d? below the horizon. 
The lowest curves in the illustration correspond to smal} values of d, and the highest 
curves correspond to values near 120°. 


Figure 2: An excerpt from The METAFONTbook, 
demonstrating the versatility and mathematical structure of 
the MEIAFONT language. Notice the dangerous bend icon. 
Reprinted with permission from Addison-Wesley Publishing 
Co. Inc. 


LEAOING EOGE 


Word Processor with Merge & Spell 59.00 
LIFETREE 

Volkswriter 3 159.00 
MICROPRO 

Wordstar 179.00 
Werdstar Propack 249.00 
Wordstar 2000 245.00 
MICROSOFT 

Word (Version 3) 279.00 
MULTIMATE 

Multimate 235.00 
Multimate Advantage 319.00 
SATELLITE SOFTWARE 

Word Perfect 219.00 
Word Perfect Library 59.00 
WORD PROCESSING UTILITIES 
BORLAND INTERNATIONAL 

Turbo Lightning 62.00 
LIVING VIOEOTEXT 

Thinktank 99.00 
MAX THINK 

Max Think 49.00 
WRITING CONSULTANTS 

Word Finder 60.00 
DAIA BASE MANAGEMENT 

ASHTON TATE 

dBase 111 Plus 419.00 
BORLANO INTERNATIONAL 

Reflex 85.00 
LEADING EDGE 

Nutshell 69.00 
М.0.В.5. 

Kman Il 299.00 
Kman Bundle 369.00 
MICRORIM 

RBase 5000 269.00 
Clout f 145.00 
RBase System V CALL 
DATABASE UTILITIES 

FOX & GELLER 

Quickreport 145.00 
NANTUCKET 

Clipper 359.00 
SOFTWARE TOOLS 

Viewgen 95.00 
SPREADSHEETS/ 

INTEGRATED SOFTWARE 

ASHTON TATE 

Framework 11 429.00 
COMPUTER ASSOCIATES/I.U.S. 

Supercalc 4 295.00 
OIGITAL RESEARCH 

GEM Oraw 159.00 
GEM Collection 119.00 
GEM Desktop 32.00 
LOTUS 

Lotus 1-2-3 Version 2 339.00 
Symphony 449.00 
MICROSOFT 

Multiplan 129.00 
MIGENT SOFTWARE 

Ability 59.00 
PAPERBACK SOFTWARE 

VP Planner 59.00 
SOFTWARE GROUP 

Enable 359.00 
SOFTWARE PUBLISHING 

PFS File, Write, Plan 80.00 each 
PFS Report 69.00 
SYMANTEC 

Q&A 259.00 
ADVANTAGES 


© Orders placed before 3 p.m. (PST) shipped 
same day. 

e We welcome corporate accounts. 

e Free technical support. 

e immediate replacement of defective goods. 

e Bulk discounts. 

e Dne million dollar inventory. 


1818 705-1895 US 
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SPREADSHEET UTILITIES 


CAMBRIOGE CO-OPERATIVE 

Spreadsheet Analyst 49.00 
LOTUS 

1-2-3- Report Writer 115.00 
TURNER HALL 

507 59.00 
PRESENTATION GRAPHICS 
AMERICAN SMALL BUSINESS 

Prodesign Il 199.00 
BLOC DEVELOPMENT 

Form Too! 59,00 
OECISION RESOURCES 

Chartmaster 209.00 
Signmaster 145.00 
ENERTRONICS RESEARCH 

Energraphics 2.0 329.00 
GRAPHICS COMMUNICATIONS 

Graphwriter Combo 329.00 
Freelance 219.00 
MICROGRAFX 

PC Draw 199.00 
In-A-Vision 249.00 
Windows Draw 99.00 
MICROSOFT 

Chart 189.00 
SPRINGBOARO 

Newsroom 32.00 
T-Maker 

САСКА Personal Publisher 109.00 
UNISON WORLD 

Printmaster 32.00 
Art Gallery | & ll 22.00 each 
PROJECT MANAGEMENT 
BREAKTHROUGH 

Timeline 235.00 
COMPUTER ASSOCIATES/.U.S. 

Superproject Plus 279.00 
HARVARO SOFTWARE 
Total Project Manager 219.00 
SCiTOR 

Project Scheduler Network 339.00 
ACCOUNTING 

COMPUTER ASSOCIATES /I.U.S. 

Each Accounting Module 379.00 
Payroll 439.00 
Easy Plus 89.00 
OPEN SYSTEMS 

GL/AR/AP/Payroll/Inventory 429.00 
Purchase Order/Sales Order/Report 

Writer 379.00 

Resource Manager 239.00 
SBT 

Accounting Software for dBase lll 
dLedger/dPayroll/dProject 275.00 
dOrder/dinvoice/dPurchase 145.00 
PERSONAL MANAGEMENT/ 
INVESTMENT 

MECA 

Managing Your Money 105.00 
MONOGRAM 

Dollars & Sense 99.00 
COMMUNICATIONS/ 
TERMINAL EMULATION 

HAYES 

Smartcom il 95.00 
MERIDIAN TECHNOLOGY 

Carbon Copy 109.00 
MICROSTUF 

Crosstalk XVI 99.00 
Remote 99.00 
PERSOFT 

Smarterm 220 149.00 
SOFTKLONE 

Mirror (Crosstalk Clone) 39.00 
UTILITIES 

BORLAND INTERNATIONAL 

Superkey 40.00 
Sidekick (Unprotected) 48.00 
Travelling Sidekick 40.00 


e Immediate shipment on purchase orders 
from qualified institutions (schools and 
universities included). 

e No hidden charges. 

TERMS: 

All prices subject to change without notice. 

We do not guarantee compatibility. No sur- 

charge for VISA or MasterCard. 2% surcharge 


1800 231-6603 


CENTRAL POINT 


Copy Il PC 29.00 
| Copy Il Option Board 90.00 

EXECUTIVE SYSTEMS 

X-Tree 32.00 

FIFTH GENERATION 

Fastback 99.00 

MICROSOFT 

Windows 65.00 

PERSONICS 

Smart Notes 49.00 

PETER NORTON 

Norton Utilities 55.00 

Norton Commander 37.00 

QUAIO SOFTWARE 

Copywrite 39.00 

Zerodisk 55.00 

SOFTLOGIC SOLUTIONS 

Disk Optimizer 37.00 

Double Dos 37.00 

Software Carouse! 25.00 

STERLING SOFTWARE 

Intelligent Back-up 19.00 

PROGRAMMING LANGUAGES 

BORLANO INTERNATIONAL 

Turbo Pascal W/8087 & BCD 59.00 

Turbo Database Toolbox 40.00 

Turbo Tutor 22.00 

Turbo Graphix Toolbox 40.00 

Turbo Jumbo Pack 169.00 

LIFEBOAT ASSOCIATES 

Lattice C Compiler 259.00 

MICROSOFT 

Macro Assembler 95.00 

Fortran Compiler 219.00 

Quick Basic 65.00 

C Compiler 289.00 


Six Pack Plus w/64k 170.00 
Six Pack Premium w/512k 409.00 
Rampage PC with 256k 215.00 
Rampage AT with 512k 485.00 
PARADISE SYSTEMS 
Five Pack with O k 120.00 
TALLTREE SYSTEMS 
JRAM 3 PC with O k 195.00 
JRAM3 AT with D k 245.00 
JLASER 210.00 
GRAPHICS CARDS 
HERCULES 
Monochrome Plus 199.00 
Color Card 159.00 
PARADISE 
Modular Graphics Card 219.00 
EGA Auto Switch Card 359.00 
SIGMA DESIGNS 
Sigma 400 425.00 
Sigma EGA 349.00 
TECMAR 
EGA Master 305.00 
ZUCKERBOARO 
Color Card (No paralled Port) 59.00 
Color Card (Paralled Port) 79.00 
Monochrome Graphics 

(Hercules Compatible) 79.00 
I-0 Mini w/clock calendar, parallel & 

serial port 75.00 
MODEMS 
HAYES 
1200 399.00 
12008 with Smartcom |! 379.00 


American Express. No returns without RA#. 
Short shipments must be notified within 48 
hours. 1596 restocking fee on non-defective 
goods: $3.00 C.0.D. charge. Shipping $4.00 
per item, less on bulk orders. ($8.00 Blue La- 
bel.) (Higher for some hardware items.) 


1800 328 4473 US 


MIGENT 


External Modem—1200 Baud 99.00 
PRACTICAL PERIPHERALS 

1200 Interna! half-card 140.00 
MONITORS 

AMOEK 

310 А 155.00 
MAGNAVOX 

Monochrome Monitor (Amber/Green) 90.00 
Color (320X200) 279.00 
NEC 

NEC Multisync 599.00 
PRINCETON 

Max 12E 165.00 
HX 12 469.00 
SR 12 629.00 
PRINTERS 

C. ITOH OIGITAL GROUP Call for Prices 
CANON 

LBP-8A1 Laser Printer 2,285.00 
CITIZEN 

120D 219.00 
Premiere 35 LQ 475.00 
EPSON Call for Prices 
NEC 

Pinwriter P5 1,159.00 
Pinwriter P6 529.00 
OKIDATA Call for Prices 
TOSHIBA 

P321 580.00 
P351 1205.00 
CALL FOR ALL PRINTER ACCESSORIES 
PLOTTERS/ 

PRESENTATION SYSTEMS 

POLAROIO 

Polaroid Palette 1,499.00 
SOFTWARE GARDEN 

Dan Bricklin's Demo Program 60.00 
HARD DISKS/ 

TAPE BACK-UPS 

12 INTERFACE 

10 MB External Tape Back-up 579.00 
IRWIN MAGNETICS 

10 MB Internal Tape Back-up 549.00 
20 MB Internal AT Tape Back-up 859.00 
MOUNTAIN 

20 MB Hard Card 749.00 
SEAGATE 

20 MB Hard Disk with Controller 469.00 
INPUT DEVICES 

KEYTRONICS 

KB 5151 175.00 
MICROSOFT 

Mouse with PC Paintbrush 129.00 
MOUSE SYSTEMS 

Mouse Systems Mouse with DR Halo l| 99.00 
SURGE PROTECTION/ 

BACK-UP POWER 

COMPUTER ACCESSORIES 

P15Power Director 115.00 
EPO 

EPD Lemon 6 Qutlet 32.00 
IBC/ TADIRAN 

AT Replacement Battery 27.50 
KENSINGTON 

Masterpiece 89.00 
Masterpiece Plus 115.00 
RAM CHIPS/ 

CO-PROCESSORS 

Intel, NEC, Toshiba, etc. Call for prices 
COMPUTERS 

PC/XT Compatible Computers 

(FCC & UL Authorized) 


Complete PC Systems from under $850.00 
Complete XT Systems from under $1,150.00 
Call for price quotation 

We can build the system according to your 
needs 


Order desk & technical support open: 
B a.m. to 6 p.m. Monday-Friday 

10 a.m. to 2 p.m. Saturday (PST) 
6934 Canby St. Suite #109-110 
Reseda, C A91335 

Call for prices for any item not included in 
this price list. 
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Turbo Pascal Programmers: 
15 MINUTES = 200 HOURS! 


with new turboMAGIC"" code generator. 
Your productivity increased, or your money back! 


Let your imagination run wild! Turn your ideas into state-of- 
the-art programs. It’s easy with turboMAGIC, the slickest 
code generator available for Turbo Pascal. Input forms and 
help windows up to 66 lines long. Pop-up menus. Pull-down 
menu systems. And much more! turboMAGIC will turn 15 
minutes of yourtime into code that would take you hundreds 
of hours to write. When it comes to forms...we do more than 
Screen Sculptor, Turbo Master and GTP...and we do it better! 


its POWERFUL! It's FLEXIBLE! It's FAST! It's MAGIC! 


Wouldn’t you like some magic? Order turboMAGIC today. 
Just $99.00. 30-Day Money Back Guarantee. Not Copy 
Protected. You can't lose. CALL NOW! 1-800-225-3165 (for 
Visa & MC orders outside Alabama) or 205-342-7026. For an 
info-packed brochure, please circle our inquiry number. 


Requires: Turbo Pascal 3.0 and a 256K IBM PC compatible. 


by 
, 1273 - 
er, 170“ Sophisticated So 
7) 6586 Old Shell Road .. 5 

Mobile, AL 36608 * 


(205) 342-7026 


TM's: Turbo Pascal — Borland Int'l; Screen Sculptor — The Software Bottling Co.; 
GTP — Allen, Emerson & Franklin; Turbo Master — Hawaiian Village. 


THE 3.5" CONNECTION! 


This internal 720K 3.5" disk drive is a “drop-in” replacement 
for 5.25" drives! It's the ideal solution for exchanging data 
between your PC/XT/AT and the new generation of laptops. 
Disk format is compatible with IBM, Toshiba and Zenith 
portables. The Model 853W drive kit contains everything you 
need, including interface adapters, premium SONY drive, and 
complete documentation. Uses your existing disk controller 
(no additional stots required). Requires DOS 3.2 for maximum 
performance. Ask about our special prices on SONY DISKS! 


Finerfronics 


INCORPORATED 


EO Box S717 "шп 
Ventura, CA 93006 J 
IMMEDIATE DELIVERY! 
Call 805-658-7466 or 805-658-7467 


| SONY DISKS 


ME ede = $159.95 


+ FRT. & TAX 
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BOOK REVIEWS 


Why is METAFONT so nifty? As you might expect in a pro- 
gram that creates letterforms, there are a variety of commands 
that shape, position, and draw using an imaginary pen nib. The 
fun begins, though, because you can instruct METAFONT to 
do its work on-line and actually watch the creation process tak- 
ing place on your screen. METAFONT uses an elegant algorithm 
for deciding which graceful curves will connect several points. 

But there's more. Because people find it easier to specify cer- 
tain key points as intersections of given lines (such as the cen- 
tral peak in an uppercase W) rather than by coordinates, META- 
FONT solves systems of linear equations for you, and does it 
on-line. Still more, METAFONT can evenattack nonlinear equa- 
tions. For many people, this alone is worth the price of the 
package. (PC versions of METAFONT will be available from 
Addison-Wesley and from Personal TEX, mentioned below.) 

Because of its graphic nature, METAFONT lends itself bet- 
ter to recreational purposes than does ТЕХ. At one point, you'll 
come upon a recipe for playing John Conway's Game of Life 
on-line with METAFONT. Martin Gardner would highlight this 
game from time to time in his late, lamented "Mathematical 
Games" column in Scientific American. Life is a set of rules 
whereby one pixel configuration evolves to some new state in 
the next generation. If you're clever enough to choose your 
original configuration carefully, you'll generate the stills for some 
surrealistic cartoon. 


A Coffee-Table Volume 

If you assiduously read The METAFONTbook, you'll be master 
of all the tools you need to create your own alphabet, at least 
in theory. But Knuth only gives examples of very simple letters 
in volume C. How difficult is it to expand on these skills and 
create an alphabet of beauty and serviceability, replete with thick 
and thin strokes that blend gracefully into the flangelike serifs 
of good roman type? How hard is it to create an alphabet suitable 
for the finest texts? 

It turns out to be very difficult, as you soon appreciate by 
glancing through the pages of the final volume of this series, 
Computer Modern Typefaces. This volume presents the META- 
FONT source programs for all characters in the basic fonts, in- 
cluding uppercase and lowercase letters, digits, punctuation, 
math symbols, and ligatures. Each letter is specified in terms 
of about 60 parameters that are adjusted to various values or 
turned on or off. The idea is that adjusting these things careful- 
ly, we can generate a wide variety of different fonts. This was 
Knuth's original goal, and it explains the origin of the prefix 
“META.” 

You can adjust these parameters with one of two goals in mind. 
First, by carefully scaling certain parameters, you create different 
sizes of a particular font. It’s a common misconception that a 
24-point version of some font is geometrically similar to its 
12-point version. Wrong! Each size has to be subtly adjusted. 
(Printers traditionally measure the size of type in points. There 
are 72.27 points in an inch. To speak of type as being 12 point— 
about 1/6 of an inch—means that the height of a parenthesis in 
that font is 12 points.) 

Second, by scaling other parameters you can create different 
font styles. For example, by slanting a roman font and soften- 
ing some of the curves, you approximate the corresponding italic. 
Because these fonts share the same underlying structure, there 
will be a visual unity that might be missing in type designed 
entirely by hand. 

Although physically a match for its siblings in the series, Com- 
puter Modern Typefaces plays the role of star. The bulk of the 
book contains the METAFONT programs for each character, 
together with large proof mode examples of each, the proofs 
being rendered in substantially enlarged 10-point roman, 10-point 
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Actually, we give you two things free. Call today for the name of the SBT consultant 
Our source code. And your freedom. in your area. 
Just buy part or all of our excellent integrated 
business accounting system, the SBT Database THE SBT DATABASE ACCOUNTING LIBRARY. 
Accounting Library. | dProfessional Time & Billing $395 
Well give you our source code absolutely free. dOrders Sales Order Processing $295 
Which, in turn, gives youthe freedom to customize dinvoice Billing/Inventory Control $295 
our software to fit your business needs. dStatements Accounts Receivable $100 
Say, for instance, you want to change the way dPurchase Purchase Order $295 
a management report is formatted. Our free source dPayables Accounts Payable $395 
code enables you to change it. dPayroli Payroll/Labor 28 
What’s more, the change will be quick and есы аси аке з 
: . > І ssets Asset/Depreciation $295 
simple because our software is written in easy-to- dProject Project ры oe 
use dBASE. | . dProperty Tenant/Unit Management $395 
Infact,the entire SBT Database Accounting dMenu/Backup Menu/Backup $ 65 


Library runs with dBASE III PLUS, so you get the 
power and flexibility of the best-selling database 
manager on the market. Plus the freedom to use any 
computer that runs it. 

The SBT Database Accounting Library. Great 
software and freedom. All in the same box. 

Call today for our demo disk and brochure. 
(415) 331-9900. 


MultiNet versions $200 additional per module 


Three Harbor Drive 
JU Sausalito, CA 94965 
emcee (415) 331-9900 


Compiled and Multi-User versions also available. dBASE III PLUS is a registered trademark of Ashton-Tate, Inc. © 1986, SBT Corporation. 
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TOTAL CONTROL 
with LMI FORTH" 


For Programming Professionals: 


an expanding family of 
compatible, high-performance, 
|Forth-83 Standard compilers 
for microcomputers 


For Development: 
Interactive Forth-83 Interpreter/Compilers 

e 16-bit and 32-bit implementations 

Full screen editor and assembler 

Uses standard operating system files 

400 page manual written in plain English 

Options include software floating point, arithmetic 
coprocessor support, symbolic debugger, native code 
compilers, and graphics support 


For Applications: Forth-83 Metacompiler 


e Unique table-driven multi-pass Forth compiler 

e Compiles compact ROMable or disk-based applications 

* Excellent error handling 

e Produces headerless code, compiles from intermediate 
states, and performs conditional compilation 

* Cross-compiles to 8080, Z-80, 8086, 68000, 6502, 8051, 
8096, 1802, and 6303 

* No license fee or royalty for compiled applications 


For Speed: CForth Application Compiler 

e Translates "high-level" Forth into in-line, optimized 
machine code 

e Can generate ROMable code 


Support Services for registered users: 
* Technical Assistance Hotline 

* Periodic newsletters and low-cost updates 

e Bulletin Board System 


Call or write for detailed product information 
and prices. Consulting and Educational Services 
available by special arrangement. 


Р j . 

Laboratory Microsystems Incorporated 
7 Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to: (213) 306-7412 


Overseas Distributors. 
Germany: Forth-Systeme Angelika Flesch, Titisee-Neustadt, 7651-1665 
UK: System Science Ltd., London, 01-248 0962 

France: Micro-Sigma S.A.R.L., Paris, (1) 42.65.95.16 

Japan: Southern Pacific Ltd., Yokohama, 045-314-9514 
Australia: Wave-onic Associates, Wilson, W.A., (09) 451-2946 
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BOOK REVIEWS 


Knuth has long advocated the concept 
of programs as literature, and now he 


can put his money where his mouth is. 
pou mma m es e ETE 5 E c = اهت س‎ 


typewriter style, and 10-point sans serif bold extended. These 
drawings are shown on a grid, with their key points labeled. 
Although details of other important METAFONT files are in 
the book, it’s these drawings that occupy center stage. Leaf 
through a copy. At this large scale, the curves of many of these 
handsome characters take on a hypnotic quality. Knuth calls this 
the “‘coffee-table book" of the set. A smaller section at the end 
of the book contains specimens of all styles and sizes of type. 

As in the other volumes, amusing nuggets are scattered 
throughout. Knuth presents, for example, a font whose numerical 
parameters occur somewhere in the Fibonacci sequence (0, 1, 
1, 2, 3, 5, 8, 13, etc.) in hopes that “these will yield an especial- 
ly pleasing alphabet." (Perhaps there is beauty in mathematics, 
as the mathematicians have been saying all along.) Also, be sure 
to check out Computer Modern Funny Roman and its italic. 


Computer Programs as Literature 

The two remaining volumes (B and D) contain the listings for 
the TEX and METAFONT programs. Well, not quite; further 
explanation is needed. 

Knuth has already developed the WEB system of structured 
documentation to use in tandem with the writing of large pro- 
grams such as ТЕХ. (WEB is also in the public domain.) You 
prepare a file containing the source code, documentation, and 
certain formatting instructions. The WEB system consists of a 
pair of programs, TANGLE and WEAVE. Letting TANGLE 
loose on your source generates Pascal object code. Running your 
source through WEAVE generates a file that you next run through 
ТЕХ and print. Your final output will be a handsome mélange 
consisting of the program code and documentation, plus a few 
other nice features. (For a fuller explanation, see the “Program- 
ming Pearls" columns in the May and June 1986 issues of the 
Proceedings of the ACM.) What you get in these books is the 
WEAVE printout. (For nominal fees, Stanford University will 
provide you with computer tapes containing the WEB source 
for both ТЕХ and METAFONT and the WEB programs. WEB 
user's guides are also available from Stanford.) 

There's certainly a utilitarian purpose in making such programs 
available—you might want to modify them for your own com- 
puter. Is there another point in making large-scale program 
listings available to the general public? I think that there is. Ar- 
chitects avidly study the works of their colleagues. Scientists 
turn to scholarly publications to examine the work of their 
fellows. Novelists read other people's novels. But when was the 
last time you studied someone else's program? If you're a serious 
programmer, here's your chance to review the work of a world- 
class programmer. 

Knuth himself has long advocated the concept of programs 
as literature, and he now has a chance to put his money where 
his mouth is. You'll like the presentation. The program is heavily 
segmented, each such module being consecutively numbered. 
WEB performs cross-referencing and tells you the numbers of 
the other sections that use this module. In addition to the usual 
comprehensive index at the end of each volume, at the bottom 
of each right-hand page there is a mini-index to the rest of the 
book of all terms, variables, and modules that appear on this 
and the facing page. This must have been difficult to implement, 
but it's one of those ideas like the invention of the wheel or dif- 
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Word Processing 
FANCY FONT 
FINAL WORD II 
MICROSOFT 
WORD 3.0 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
OFFICE WRITER! 
SPELLER 5.0 
PFS: PROF WRITE 
SAMNA WORD iV 
THINK TANK 
TURBO LIGHTNING 
VOLKSWRITER 3 
VOLKSWRITER 
SCIENTIFIC 
WORD PERFECT 4.2 
WORDSTAR 2000 
WORDSTAR 2000 + 
WORDSTAR PRO 
XYWRITE III 


Database Systems 
CLIPPER 
CONDOR 111 
DBASE Ш PLUS 
FOXBASE + 
KMAN 2 
PARADOX 

PFS: PROF FILE 
Q&A 

QUICKCODE lil 
QUICKREPORT 
QUICKSILVER 

R BASE SYSTEM V 
RAPIDFILE 
REFLEX 
REVELATION 


Spreadsheets/ 
Integrated Packages 
ENABLE 
FRAMEWORK II 
JAVELIN 
LOTUS 1-2-3 
MULTIPLAN 
OPEN ACCESS II 
SMART SYSTEM 
SPREADSHEET 
AUDITOR 
SUPERCALC 4 
SYMPHONY 
TWIN 
VP PLANNER 
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Graphics 

CHARTMASTER $209 
CLICKART $119 
DIAGRAPH $309 
DIAGRAM MASTER $189 
ENERGRAPHICS 2.0 $299 
FREELANCE PLUS $359 
GEM DRAW $149 
GRAPHWRITER 

COMBO $309 
HARVARD PRESENTATION 

GRAPHICS $239 
IN-A-VISION $259 
MAPMASTER $219 
MS CHART $189 
PC DRAW $209 
PCPAINTBRUSH PLUS $109 
PICTURE PERFECT $245 
PRODESIGN II $189 
SIGNMASTER $139 
WINDOWS/DRAW $119 
Project Management 
HARVARD TOTAL 

PROJECTMANAGER $279 
MICROSOFT PROJECT $249 
PROJECT SCHEDULER 

NETWORK $339 
SUPERPROJECTPLUS $269 
TIMELINE 2.0 $259 
Communications/ 

Productivity Tools 

CARBON COPY $ 129 
CROSSTALK XVI $ 99 
CROSSTALK MKIV $ 139 
PROKEY $ 85 
RELAY GOLD $ 129 
REMOTE $ 109 
SMARTERM $Call 
SMARTCOM II $ 99 
SUPERKEY $ 55 
Statistics 

SPSS/PC + $699 
STATGRAPHICS $469 
STATPAC GOLD- 

WALONICK $399 
SYSTAT $469 
Accounting 
ВР! $309 
GREAT PLAINS $479 
iUS EASYBUSINESS $349 
ONEWRITE PLUS $159 
OPEN SYSTEMS $409 
REAL WORLD $399 
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Network Applications 
CROSSTALK XVI 
DBASE III LAN PAK 
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MULTIMATE 
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ADVANTAGE 
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WORD PERFECT 
SERVER 
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Languages/Utilities 
COPYWRITE 
FASTBACK 
LATTICE C 
MICROSOFT C 
COMPILER 
MS BASIC COMPILER 
MS FORTRAN 
NORTON UTILITIES 
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ZERO DISK 
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Mass Storage/Backup 

IOMEGA 10+ 10 
WIINTFC 
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TBU 
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Multlliunction Boards 
AST ADVANTAGE 
(128K) 
AST 6 PAK PLUS (64K) 
AST I/O MINI II 
AST PREMIUM PAK 
AST RAMPAGE PC 
ASTRAMPAGE AT 
INTEL ABOVEBOARD 
JRAM AT-3 (OK) 
JRAM 3 (0K) 
PC TURBO 286 (1MB) 
PC TINY TURBO 286 
QUADBOARD (64K) 


Display Boards 
HERCULES GRAPHICS 
CARD PLUS 
HERCULES COLOR 
CARD 
ORCHID TURBO EGA 
PARADISE AUTO 
SWITCH EGA 
PARADISE MODULAR 
GRAPHICS 
QUADRAM EGA+ 
SIGMA COLOR 400 
STB EGAPLUS 
TECMAR EGA 
MASTER 
TSENG ULTRA PAK 
TSENG EVA 480 


Emulation Boards 
AST 5211-11 + 

AST 5251-12 

AST BSC 

AST SNA 

FORTE 

IRMA 

SMART ALEC 5251 


Modems 
AST REACH 1200 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
HAYES 24008 
TRANSNET 1000 
US ROBOTICS 1200B 
US ROBOTICS 2400B 
VENTEL 1200 

HALF CARD 
VENTEL 1200 PLUS 
WATSON 
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Monitors 

AMDEK 310A 

AMDEK 600/722 

NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON SR-12 
PRINCETON HX-12E 
PRINCETON HX-9 


$159 


$429/539 


$598 
$449 
$179 
$599 
$539 
$529 


TAXAN 122 AMBER $159 
TAXAN 630/640 $469/639 
Networks 

AST PC NET $Call 
NOVELL $Call 


ORCHID PC NET 


Printers/Plotters 
EPSON EX-1000 
ESPON FX-85 
EPSON FX-286 
EPSON LQ-800 
EPSON LQ-1000 
HP 7475A 
NEC 3550 
OKIDATA 192 + 
OKIDATA 193 + 
OKIDATA 292 
OKIDATA 293 
TOSHIBA P321 
TOSHIBA P341E 
TOSHIBA P351 
MODEL2 


Input Devices 

KEYTRONICS 5151 

KEYTRONICS 5153 

MICROSOFT MOUSE 

PC MOUSE W 
PAINT + 


Accessories 

CURTIS RUBY 
DATASHIELD S-100 
GILTRONIX SWITCHES 


LOGICAL CONNECTION 


MASTERPIECE PLUS 
MICROFAZER Ii 
256K RAM SET 

8087 MATH CHIP 
80287 MATH CHIP 
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MODES OF 
MULTIPLEXING 


THE 525H 


Multiplex data from multiple devices to one port 
on a computer with an H-series multiplexer from 
BayTech. Its versatility makes it the ideal choice for 
data collection and control applications. You tailor this 
multi-function device to your own environment by 
selecting one of six modes of operation: time-division 
multiplexing, port expansion/ sharing, or four types 
of buffered message multiplexing. 


The Model-H is a stand-alone RS-232C multiplexer 
that connects between one host computer and 
up to 17 peripheral devices. It provides full duplex 
transmission of asynchronous data at speeds up to 
19,200 bps. Selecting the mode of multiplexing 
(and also the baud rates, control character, data block 
size, message terminating character, etc.) is as easy as 
answering questions from a menu. All parameters 
are saved permanently in non-volatile memory. 


In a size to fit large and small applications: 
The 525H with four peripheral ports, $395. 
The 528H with eight peripheral ports, $649. 
The 5212H with eleven peripheral ports, $1,095. 
The 5218H with seventeen peripheral ports, $1,495. 


CALL FOR YOUR FREE BROCHURE 
800 523-2702 


Bay Technical Associates, Inc. Ba IV Т = & f | 
Highway 603, PO Box 387 N а 
BaySt. Louis, MS 39520 DATA 
Telephone 601 467-8231 COMMUNIC ATI ONS 
Jelex 910-333-1618 BAYTECH | PRODUC d TS 
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BOOK REVIEWS 


ferentiation that seem self-evident after you see them in action. 

Good things flow from documentation as structured as this. 
Of prime importance is that you can use the listing as the ultimate 
arbiter for any problems with TEX or METAFONT. Second, 
it’s easy to comprehend these programs. Each listing of TEX 
and METAFONT contains roughly half a megabyte of Pascal 
source code, but because WEB makes them so readable, Knuth 
estimates that more people are familiar with their innards than 


| with any other comparably sized program. 


Finally, it's easy to debug such programs. Knuth is confident 
that there is at most one more bug in ТЕХ, the last known TEX 
one having been squashed in November 1985. ТЕХ has ac- 
cumulated many tens of thousands of user-hours since then with 
nary a bug in sight. (By the way, if you're the first to snare the 
O E" Knuth will pay you $20.48. Next year, the rate rises to 
$40.96, and so on. There's also a bounty on mistakes in any of 
these typesetting volumes.) This latest version of METAFONT 
is bug-free, at least so far. 

Other Possible References | 
Knuth’s aim in preparing this series is to provide complete 
documentation to his vision of computer typesetting. These five 
books are not the whole story, though. You may want to consult 
several reports of the Computer Science Department at Stan- 
ford for fuller explanations of certain aspects. There are alter- 
natives for learning “first-grade” ТЕХ. Two texts written by Mike 
Spivak are The РС-ТЕХ Manual, a chatty and well-written in- 
troduction ($19.95 from Personal ТЕХ Inc., 20 Sunnyside Ave., 
Suite H, Mill Valley, CA 94941), and The Joy of TEX, an in- 


| troduction to AMS-TpX, an enhanced variant of TEX especial- 


ly prepared for mathematicians ($35 from the American Math- 
ematical Society, P.O. Box 1571, Annex Station, Providence, RI 
02901-1571, (800) 556-7774). The ТЕХ Users Group (TUG), an 
offshoot of the American Mathematical Society, publishes First 
Grade ТЕХ: A Beginner's ТЕХ Manual by Arthur L. Samuel. 
This is available from TUG, as is their newsletter, “The 
TUGboat," which publishes articles of ТЕХпіса! merit (TUG, 
P.O. Box 9505, Providence, RI 02940). Of interest will also be 
ТЕХ and METAFONT. New Directions in Typesetting (Digital 
Press/American Mathematical Society, 1979), in which you'll 
see the clearer motivations into this system, how these programs 
used to work, and fuller explanations of some of the 
mathematical underpinnings (particularly in the drawing routines 
of METAFONT). m 


Editor's note: Addison-Wesley’s disk set for TEX to be imple- 
mented on microcomputers is called MicroTEX. It is designed 
for the IBM PC family and compatibles; a hard disk is recom- 
mended because the system requires MS-DOS and 512K bytes 
of RAM. Version 1.5A] costs $295. A disk set for TEX implemen- 
tation on Macintosh computers, called TgXiures, costs $495. 
Both are available from the Order Department, Addison-Wesley, 
Reading, MA 01867, (617) 944-3700. 

ТЕХ for the PC family is also available from Personal TEX 
Inc., 12 Madrona St., Mill Valley, CA 94941, (415) 388-8853. 
A version of ТЕХ for the Macintosh, called MacTEX, is available 
from FIL Systems Inc. , 234 Eglinton Ave. East, Suite 205, Toron- 
to, Ontario, Canada, (416) 487-2142. A version of TEX for the 
Amiga is available from N2 Computer Consultants, PO. Box 
2736, College Station, TX 77641. 


Dr. Alan Hoenig (17 Bay Ave., Huntington, NY 11743) is a pro- 


fessor of mathematics at a branch of the City University of New 


York and a ТЕХ consultant. He has written extensively on 
microcomputers, with books published by Little, Brown and 
William C. Brown Co. His latest book, a college text, is due 
to be published by Random House shortly. 
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2] Mountain - 
MICRO BERNOULLI 


Isn't this the data storage you ve 
always wanted for your IBM® 
AT&T? Zenith? COMPAQ? and 
mostcompatibles? The fast access 
speed and capacity of a hard 
disk. The removability of a floppy. 
And the assurance of no head 
crashes. All packaged in a 
cartridge drive that can fit a 5A" 
half-high drive slot or sit next 

to your monitor. (Either way, zero 
footprint means you dont lose 

an inch of desk space.) 


PEAK PERFORMANCE IN 
A PORTABLE PACKAGE. 


The famous "Bernoulli Box?" 
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used in more 
than 200,000 
installations is 
now available in | 
a small size. You е 
get unlimited storage capacity 
with 20 megabyte cartridges, 
fast 40 millisecond average seek 
time, and better reliability than 
a standard hard disk. 


YOU CAN MOVE 
MOUNTAINS. 
These cartridges are really 
handy. Use them to transport 


large files, secure sensitive data, 
or backup your hard disk. And 


Mountain Computer, Inc. 360 El Pueblo Road, Scotts Valley, CA 95066, (408) 438-6650, TWX 910-598-4504, FAX 408-438-7623 
Mountain products are distributed and sold worldwide. Call or write for the name of the representative nearest you. 


"registered trademarks and "trademarks of Mountain Computer, Inc., American Telephone and Telegraph Co., International Business 
Machines Corp., COMPAQComputer Corp, Zenith Electronics Corp. and IOMEGA Corporation. ©1986 Mountain Computer, Inc. 
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THERE'S A MOUNTAIN 
BEHIND YOU. 

Mountain backs micro Bernoulli 
drives with a one year limited 
warranty featuring "ready 
replacement" anytime within 
the first three months. Ask for the 
Mountain Series 9000 micro 
Bernoulli at leading computer 
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1-800-458-0300 (in Calit., 1-800-821-6066) 
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Lotus” always wanted to getinto pictures. It was just amatter of getting the product exactly right. 

That's why Freelance? Plus is big news. It's a powerful graphics package lor business that adds 
real punch, real impact to all your work. Whether it's memos, reports, forms, bulletins, schedules or 
full-blown presentations. 

Freelance Plus works with many popular PC software packages. Like 1-2-3 Symphony? 
Graphwriter? Freelance Maps and dBase? Plus you can use it. with programs like Lotus Manuscript" 
to merge text and graphics into a single document. 

Freelance Plus gives you all the graphics tools you need. Maps. Diagrams. Symbols. Standard 
business charts. Logos. Editing. For paper. For slides. For overheads. Al in one program. 

And the best part is, the more you use it, the more you'll discover you can do with it. 

Freelance Plus. Designed to become the standard for business graphics. Because it allows you to 
picture what youre trying to say. 

See your local authorized Lotus dealer for a complete Freelance Plus demonstration. To order a 
$10.00 demonstration package, call 1-800-345-1043 and ask for YM-1658. 


Lotus Freelance Plus 


The one graphics product for pr Enn $, na and everyday business comm nications. 


© 1887 Lotus Development Corporation. Lotus, 1-2-3, Symphony, Preekuice and Graphbiwriter are registered trademarks of Lotus Development 
Cotporatiem, Lotus Maauserip! is a trademark of Lotus Development Corporation dase is y registered trademark of Ashon- Tute. 
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THIS MONTH'S FEATURES SECTION offers two product previews. In the first, 
BYTE technical editors Gregg Williams, Tom Thompson, and Richard Grehan give us 
an advance look at Commodore's new Amiga, the A2000. They believe this new 
model will make accessible much of the potential that was locked inside the A 1000. Its 
most exciting feature is the optional A2088 board that gives it IBM PC compatibility. 
A complete review will follow in an upcoming issue. 

Next, BYTE technical editor George Stewart gives us a preview of Turbo BASIC, 
Borland International’s answer to Microsoft BASIC. It offers 8087 compatibility, fast 
and versatile compilation, recursion, and it's BASICA-compatible. 

Although this month's Circuit Cellar is not the second part of a two-part article, it 
does relate to last month's project, which was an infrared remote control for Steve's 
home control system. The infrared Master Controller takes charge of all your home 
entertainment equipment. It “learns” the infrared signals for each function and plays 
them back on command. Commercial units now available have two shortcomings: 
First, the necessary circuitry is contained in a single hand-held unit; second, they are 
not user-programmable. Steve designed the Master Controller to avoid these 
shortcomings. 

In our Programming Insight, "Building a Random-Number Generator," Brian 
Wichmann and David Hill caution against relying on built-in random-number genera- 
tors, which do not always produce sequences that will stand up to severe tests. The 
authors present a Pascal routine that combines three simple generators into one that 
produces satisfactory statistical results. 

Although techniques for making an assembly language program stay resident are 
common enough, making a C program resident, according to Brian Edginton, is a new 
adventure. In our Programming Project, he explains how he used C to write a simple 
interrupt-processing program that remains resident in memory. 
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Gregg Williams, Tom Thompson, and Richard Grehan 


The Commodore A2000 


The new machine features slots and optional PC compatibility 


Editors note: 7he following is a BYTE 
product preview. It is not a review. We pro- 
vide an advance look at this new product 
because we feel it is significant. A com- 
plete review will follow later. 


hen Commodore released 
the first Amiga computer, 
the A1000, in September 
1985, the world got a 
| look at a sophisticated 
68000-based computer whose unusual 
multitasking hardware and stunning 
graphics had never been seen in an 
under-$1500 microcomputer (see the 
August 1985 BYTE for more details). 
Even.though it did have a connector on 
its side that allowed future hardware ex- 
pansion, the А1000 was essentially a 
"closed box," and many potential users 
felt the machine was limited as it stood. 

Now, with the new Amiga 2000 (see 
photo 1), Commodore has made accessi- 
ble much of the potential that was locked 
inside the A1000. With a larger case that 
can enclose hard disks, Amiga and IBM 
expansion cards, the A2088 board (the 
one-card equivalent of an IBM PC), and 
a price tag of under $1500 (for the basic 
machine with 1 megabyte of memory and 
an 880K-byte 3 !^-inch floppy disk drive), 
the A2000 has the potential to grow—and 
grow inexpensively—in whatever direction 
you want. The A2000 will suit the engi- 
neer, artist, and businessperson better than 
the A1000 ever could. 


System Description 
The A2000 comes in a metal housing of 
approximately the same width as the 


Gregg Williams, Tom Thompson, and 
Richard Grehan are technical editors at 
BYTE. They can be reached at One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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А 1000 but several inches deeper and sub- 
stantially taller to accommodate internal 
peripheral boards. You'll immediately 
notice knock-out front panels for an ad- 
ditional 3'^-inch floppy disk drive and 
either a 54-inch floppy disk drive or hard 
disk drive. The mouse ports have moved 
from the right side of the housing to the 
bottom front panel on the machine. The 
detachable keyboard now plugs into the 
front with a PC-style keyboard connector, 
rather than to the rear of the unit as on 
the Amiga 1000. 

If you check the In Brief section for the 
A2000 with the Al000’s hardware speci- 
fications, you'll see that they're quite 
similiar: a 68000 CPU running at 7.14 
MHz with the same three custom chips 
handling video, DMA, sound, and I/O (see 
figure 1). But here the similarities end: 
The Amiga 2000 has a battery-powered 
calendar/clock, 1 megabyte of RAM, and 
a built-in expansion bus with slots. Also, 
the latest version of the low-level system 
routines are in ROM, eliminating the 
Kickstart disk required to load these 
routines into write-controlled storage 
RAM as you do on the Amiga 1000. See 
the text box “Version 1.2 Changes" for ad- 
ditional information on modifications to 
the system routines and Workbench. 

The A2000 serial and parallel ports ac- 
cept standard cables, eliminating the 
cabling nightmare of the А1000 caused by 
the voltages that were present on some of 
the pins. There’s an external drive con- 
nector as on the A1000, but the RCA jack 
for composite video output is gone (see 
photo 2). 


Keyboard 

The keyboard (photo 3) now has 94 keys 
instead of 89. New keys include Help, 
Enter, and math keys (+, —, * /) forthe 
numeric keypad. The cursor keys are ar- 
ranged in a "T" fashion instead of a cross. 


The keyboard has full n-key rollover capa- 
bility, which eliminates a "ghosting" 
phenomenon (extra keycodes that are gen- 
erated if several keys are pressed simul- 
taneously) that is present in the А1000 
keyboard. 


Slots 

Unlike the A1000, which is equipped with 
only a single external edge connector, the 
A2000 comes with seven internal slots for 
peripheral cards. Five slots use the Amiga 
system bus, and four slots are on a sec- 
ondary bus that is IBM XT-compatible. 
(Commodore has also added 36-pin con- 
nectors for potential IBM AT compatibili- 
ty in the future.) The slots total seven 
because two pairs of slots—a pair being 
one slot on the Amiga bus and one slot 
on the secondary system bus—are physi- 
cally situated to serve as bridges for 
Amiga/PC data communications (see 
photo 4). The Amiga 2088 card (de- 
scribed later) resides in one of these 
"bridge" slots. You can plug the 2088 card 
into either bridge slot depending on your 
needs. If PC emulation is your major con- 
cern, you will want to position the 2088 
card so that three of the four PC bus slots 
are available for peripheral cards. Or you 
can position the card to permit the use of 
four out of five Amiga bus slots. 

There is an 86-pin slot for access tothe 
Amiga CPU bus called the CPU bus slot. 
This slot taps directly into the unbuffered 
signals from the Amiga's CPU and is iden- 
tical to the external slot on the Amiga 
1000. It can be used for special periph- 
erals, such as a coprocessor, that need to 
be tightly coupled to the CPU. 

Finally, there's a slot provided for the 
support of either NTSC or PAL composite 
video boards. Since the A2000 does not 
produce a composite video signal (as the 
А1000 did), you must insert a composite 

continued 


PHOTOGRAPHS BY PAUL AVIS 


Photo 1: The Amiga A2000 computer. The А2000 comes with 1 megabyte of memory and one 3%-inch floppy disk drive. 
You can also substitute internal hard disks for the second (left) 34-inch and the 5%-inch drives that are installed in this 
machine. The image of the IBM PC shown on the screen was captured using NewTek's Digi-View software. 
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Photo 2: The А2000 back panel. Notice the cutouts for Photo 3: The A2000 keyboard. All the keys on the keypad 
outputs from peripheral cards. are labeled on their front face with the IBM PC-related 
functions associated with them. 
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COMMODORE A2000 


IN BRIEF 


Company 

Commodore International 
1200 Wilson Dr. 

West Chester, PA 19380 
(215) 436-4200 


Price 
$1499 


Microprocessor 
Motorola 68000 7.14-MHz, 16-/32-bit 
microprocessor 


Main Memory 

1 megabyte RAM standard, expandable 
up to 8 megabytes using AutoConfig 

256K ROM containing 192K bytes of 
system code 


Disk Memory 
880K-byte 32-inch double-sided floppy 
disk drive 


Keyboards 

Detachable 94-key keyboard, with 10 
function keys, separate numeric 
keypad, separate cursor keys 

Detachable 96-key keyboard, 
international version 


Pointing Device 
Optomechanical two-button mouse 


Ports 

RS-232C serial port, PC-compatible 

DB-25 parallel port, PC-compatible 

DB-23 RGB video port 

External disk drive port 

Two RCA jacks for stereo sound 

Two DB-9 joystick ports (one port used 
for mouse) 


Miscellaneous 

Three custom chips provide graphics, 
DMA, video, and sound; built-in battery- 
powered calendar/clock 


Optional Peripherals 
Internal 3¥2-inch floppy disk drive $199 
Internal 5Va-inch floppy disk drive $299 


A2088 PC coprocessor card $499 
A2050 2-megabyte expansion 

memory card $499 
A2060 Composite video interface 

card $99 
А2094 Hard disk/SCSl controller 

card $349 


A2002 color monitor (analog RGB) $349 
A2080 color monitor (long-persistence 
phosphor, analog RGB) $499 
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video card in this slot to generate the re- 
quired signal. 


Buses 

Data traffic among the slots and the CPU 
is handled by three distinct buses (see 
figure 2). 

The CPU bus consists of 86 lines, some 
of which are connected directly to the 
68000 CPU. There are no buffers between 
the CPU and the CPU bus slot. 

The PC bus is a 62-line IBM XT bus. 
A peripheral board—such as the A2088 
board—is required to allow the Amiga to 
communicate to this bus. 

The Amiga bus consists of 100 lines that 
carry CPU and other signals that handle 
external interrupts and bus arbitration 
logic. These lines are buffered, which 
simplifies the task of designing the inter- 
face for a peripheral board. It must be 
noted that several ofthe Amiga bus signals 
are not identical to the 100-line expansion 
bus on the Zorro backplane. (Zorro is a 
bus card that extends the external slot for 
the A1000 by allowing for five plug-in 
boards. See table 1 for further informa- 
tion.) Additionally, the required form fac- 
tor for the boards has changed: The square 
Zorro boards will not fit in the space pro- 
vided for the rectangular A2000 boards. 


AutoConfiguration 

You encounter a problem when you in- 
clude slots in a microcomputer: How do 
you make sure that all the peripheral 
boards will interact properly on the bus? 
For the Amiga, an AutoConfiguration 
protocol (referred to for the remainder of 
this article as AutoConfig per the Com- 
modore documentation) is used to ensure 
that all peripheral boards are installed into 
the system at boot-up. This AutoConfig 
protocol is provided by version 1.2 of the 
system software and is manipulated via 
two lines on the Amiga bus (CONFIG-IN 
and CONFIG-OUT). 

At power-up or reset, all peripheral 
boards are in an unconfigured state. The 
CONFIG-IN line goes low to the first 
peripheral board on the bus, allowing it 
to respond to bus cycles. The processor 
reads signature data from the peripheral 
board. This data informs the configura- 
tion software of the size of the board's ad- 
dress space, whether initialization code 
must be run to complete the configuration 
of this board, the manufacturer's serial 
number, and whether the board is to be 
added to the Amiga's free memory pool 
(if this peripheral is a memory board). 
With this information, the Amiga now 
computes how much address space this 
board requires and writes a base address 
to its address latches. The board will re- 
spond to bus accesses at this new address 
until a reset occurs. The Amiga also runs 


any initialization code that the board 
requires. 

Once the board has been configured in- 
to the Amiga's address space, it lowers 
CONFIG-OUT, allowing the next board 
on the bus to respond to the processor. 
This signal is passed along, daisy-chain 
fashion, as each board is configured on 
the Amiga bus. 

In the event board initialization fails, the 
software can issue a write to an optional 
"shut up" address that is provided in the 
board signature data. Writing to this ad- 
dress causes the board to lower its 
CONFIG-OUT line and never respond to 
any address until the system is reset. This 
allows the AutoConfig sequence to pro- 
ceed while removing any malfunctioning 
boards from the system. 

The CPU bus slot does not support the 
AutoConfig protocol. However, there is 
special code in Kickstart to detect and 
determine the capacity of any memory 
board that may be installed in this slot. 


Fast and Chip Memory 

Memory boards placed on the CPU bus 
or Amiga bus have the advantage of be- 
ing fast memory. Fast memory is RAM 
that does not have to share bus access with 
the custom blitter chip that manages the 
video display. RAM that the blitter chip 
can access is called chip memory. The 
blitter operates at a higher priority than 
the 68000 and steals bus cycles when 
necessary to maintain the display. This 
results in contention for chip memory ac- 
cess between the CPU and blitter. Pro- 
grams normally have to run in chip 
memory on the А1000 because all of the 
512K bytes of internal RAM are chip 
memory. On the A2000, half of the mega- 
byte of RAM is fast memory; this should 
result in an increase in program perfor- 
mance. Since an image must be located 
in chip memory for the blitter to display 
it, locating program code in fast memory 
also allows more images to be placed in 
chip memory. 


Amiga 2088 Board Hardware 

Simply put, the A2088 board is a modi- 
fied IBM XT-compatible computer on a 
single 13.25- by 4.5-inch card (see photo 
5). Its microprocessor is an 8088 operat- 
ing at the standard 4.77-MHz clock rate. 
A 16K-byte EPROM provides a BIOS with 
modifications by Commodore that supply 
routines necessary for communication be- 
tween the 8088 and the Amiga. The A2088 
can accept up to 512K bytes of RAM on 
board (it will be shipped with 512K), not 
counting 128K bytes of dual-port RAM 
used for interprocessor communication. 
A socket adjacent to the 8088 chip allows 
you to add an 8087 math coprocessor chip. 
Additionally, the A2088 card is equipped 
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Figure 1: A detailed block diagram of the Amiga 2000. 


128K 


DUAL-PORTED RAM Zu 


BUFFERS 


т, CPU BUS SLOT 
5 5 AMIGA BUS SLOTS 4 IOM BUS SLOTS 


Ея AMIGA 1000 & 2000 AMIGA 2000 ҮТ 2088 BOARD 


Figure 2: A simplified block diagram of the Amiga 2000 with the Amiga 2088 board installed. The CPU bus slot, 
Amiga bus slots, and PC bus slots can operate without interfering with the blitter chip. 


with an SMC 9268 floppy controller chip 


and a standard 5 4 -іпсћ floppy connector, Table 1: Differences between the 100-pin Zorro expansion bus 

this permits you to connect up to two and the 100-pin Amiga bus. 

54-inch drives in daisy-chain fashion— 

one external and one internal. Pin number Zorro signal Amiga bus signal Comment 
What makes such complexity possible 

on a single board? The answer is a custom ع‎ Name change 

integrated circuit that Commodore refers 

to as the PC Multifunction chip. This гж, cae Bias da 

single chip does the work of a DMA con- TA ee 


Signal change 
Name change 
RESERV7 Signal change 


troller, an interrupt controller, and a timer 
as well as providing all the PC bus tim- 
ing signals. An 8088 wired to a PC Multi- 
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function chip and some memory would 
make a complete PC, less peripherals. 

The A2088 card has two edge connec- 
tors, one PC-compatible connector that 
plugs into a slot on the PC side of the 
A2000, and a 100-pin slot for the Amiga 
bus side. Consequently, you insert the 
A2088 board into one of the two bridge 
slots. The PC-side edge connector drives 
PC bus signals and provides A2088 with 
access to peripherals plugged into the 
other PC card slots. The Amiga bus edge 
connector is the means by which the 
A2000’s 68000 processor accesses the 
A2088’s dual-port RAM. This RAM is 
designed to be accessible by both the PC 
and Amiga sides of the machine. 

Some additional hardware on the A2088 
board deceives the PC side of the A2000 
into believing that it is indeed a PC. For 
example, the PC Multifunction chip ex- 
pects to be connected to a standard PC 
keyboard (which communicates through 
a synchronous serial interface), but the 
A2000's keyboard is not PC standard, nor 
is it connected directly to the A2088 
board. So the designers of A2088 added 
a parallel-in/serial-out shift register and 
some clever software. When a key is 
pressed on the keyboard, it is translated 
(on the Amiga side) into its PC keyboard 
equivalent and this value is loaded into the 
dual-port RAM. The Amiga side then 
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COMMODORE А2000 


alerts the А2088 board to the presence of 
the key value, software on the A2088 
board transfers the value from dual-port 
RAM to the shift register, and the key 
value is transmitted serially into the PC 
Multifunction chip looking as though it 
has just come hot from a keyboard. 


Amiga 2088 Card Software 

How does the A2088 board coexist with 
the Amiga? In general, each computer 
responds when the other sends it an in- 
terrupt. Hitting a key on the Amiga sends 
an interrupt to the A2088. This triggers 
an interrupt service routine on the A2088 
that feeds the board's hardware with a key- 
stroke exactly as if it had been typed into 
a keyboard on the PC side. When the 
A2088 draws to either the graphics or 
monochrome display memory, it sends an 
interrupt to the Amiga, which then looks 
at the A2088's video display memory (part 
of the dual-port RAM) and determines 
what and how to draw on the Amiga 
screen. 

When you click on the “РС Mono" or 
"PC Color” icons, these programs run a 
program called PCWindows. PCWindows 
opens a screen and a window in which the 
A2088-generated information will appear. 
The A2000 sees the 2088 board as a pe- 
ripheral device and looks for its associated 
library routines on the default disk. PC- 
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Photo 4: Inside the A2000. Note the slots in back (top) and the two floppy disk 
drives in front (lower right). The CPU slot is directly to the left of the disk 
drives. The five connectors in the bottom left corner are the five Amiga slots. 
The four connectors in the upper right corner are the four PC slots; two can 
hold standard IBM PC cards, and two can hold IBM AT cards. The 2088 PC 
emulator card must go in one of the two slots that have PC and Amiga 
connectors in common. The video slot is in the upper right corner but is not 


visible in this photo. 
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Windows (or any other Amiga program) 
then has access to a collection of routines 
that allow it to interact with the 2088 
card's hardware in a way that 1s both high- 
level and unchanging; this allows Com- 
modore to modify the actual Amiga 2088 
card's hardware or the library software 
without affecting existing software. 

The PCWindows program starts several 
Amiga tasks (remember that the Amiga 
itself is multitasking) that are awakened 
by the interrupts from the PC as described 
above. Actually, an interrupt causes the 
Amiga to send an exec signal to the task. 
In this way, an Amiga programmer does 
not have to deal directly with interrupts. 


Dual-Port Memory 

The Amiga and the PC sides of the com- 
puter need to be able to read from and 
write to the dual-port memory quickly, yet 
each machine's architecture presents dif- 
ferent needs. For example, the 8088 pro- 
cessor stores a l6-bit quantity in low-byte- 
first order (i.e., with the least significant 
byte stored at a lower address), while the 
68000 processor in the Amiga stores a 
word with its high byte first. Also, the PC 
stores a color pixel as 2 adjacent bits 
within the same byte of color graphics 
video memory, while the Amiga stores the 
2 bits in separate bytes. 

The engineers who designed the Amiga 
2088 card came up with an elegant but 
convoluted solution. On the PC side (with 
one exception), each word of memory 
maps to one location. The Amiga side can 
reference a given chunk of memory in 
three ways, using three different locations. 
It uses one address to access a byte of 
memory, another to access a word of 
memory, and a third to access 2 bytes of 
color video memory (see figure 3). In the 
second case, the 2 bytes of the word are 
read on the Amiga side in the opposite 
order of how the PC side sees them. 

In the third case, the word of data read 
by the Amiga side contains the first bit of 
each of the 8 pixels involved in the first 
byte and the second bit of the pixels in the 
second byte (see figure 4). This inter- 
leaved access makes the PC's 320 by 200 
four-color mode possible. The A2088 
card also supports a 640 by 200 one-color 
mode, but since each pixel is defined by 
one bit, no such bit manipulation is 
needed. 

In other words, the Amiga and the PC 
see the same memory differently depend- 
ing on what memory location the Amiga 
side uses to access it. By putting these 
functions in hardware, the Amiga and the 
PC can run their usual software without 
having to worry about data conversion or, 
more importantly, the time it might take 
to perform such conversions. 
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connector 


The A2088 PC emulator board. This board contains the 8088 processor, memory, ROM, and support chips of an 


IBM PC-compatible computer and correctly uses any PC peripheral cards connected in the PC slots. 


Photo 5 
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COMMODORE A2000 


WHAT THE AMIGA WHAT THE PC 
SIDE SEES SIDE SEES Different portions of the dual-port 


VALE apices VALUE ADDRESS memory are reserved for specific usage. 
(HEXADECIMAL) (HEXADECIMAL) (HEXADECIMAL) A 64K-byte area is used as a general- 
purpose buffer (most often used to transfer 
disk sectors between the two machines), 
32K bytes are used for the PC’s color 
video memory, and 8K bytes are used for 
its monochrome (character) video mem- 
ory. 

A 16K-byte area is called parameter 
RAM. This memory serves two functions. 
WORD ACCESS AT First, both computers use one byte of it, 

a +20000 : 
(n+ 20000) ы called the lock byte, to signal if they are 
EES es about to reserve part of the general- 
purpose buffer for their use (which they 
release as soon as they are finished with 
it). It is possible that the two independent 
computers might try to allocate the same 
memory simultaneously. By checking the 
lock byte until it has an “unused” value, 


BYTE ACCESS AT 
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GRAPHICS ACCESS 
+ 40000 a . , Н 

(n + 40000) " setting it to а “used” value, allocating 

See oobis l | memory, then restoring the "unused" 

FOR DETAILS value, the two computers can successfully 


share the dual-port memory. 
The parameter RAM’s second function 


Figure 3: Three modes of access for the Amiga 2088 board’s dual-port RAM. is to store blocks of parameters that one 
Though each memory location in the dual-port RAM has only one address on the computer sets and the other computer 
PC-compatible side, it appears at three different locations in the Amiga’s address reads. For example, when the Amiga 
space. The dual-port RAM maps the bits to the Amiga side in a different order wants to transfer a block of data to the PC 


based on the location accessed. side, the data is passed through an area 
of the general-purpose buffer, but the 


parameter RAM contains information 
necessary to perform the transfer: the 
location and length of the data and the 
desired destination for it on the PC side. 

| - The final 8K-byte area of the dual-port 
Eun ees RAM is called the I/O page RAM. On the 


Amiga side, this memory maps to a cer- 

ADDRESS OF и í 

BYTE ON PC а tain range of addresses, while оп the PC 
SIDE | а | side it corresponds to a standard set of I/O 


register locations on the PC that are used 
to control the serial and parallel ports and 
the PC's monochrome and color CRT con- 
troller. In some cases, these locations are 
the registers. In others, they duplicate the 
value of the register, and the Amiga can 
read its value but not change it; in these 
cases, the dual-port memory is said to 
shadow the register. 


SCREEN IMAGE i COO COS PC Video Display 


a Now that we have an overview of how the 
BIT PLANES IN Amiga and the A2088 talk to each other, 
AMIGA MEMORY ot let's look at some specific situations. A 
| monochrome (character-based) or color 
(character- or graphics-based) video dis- 
play gets from the A2088 to the Amiga’s 
display as follows. When a program run- 
ning on the PC side outputs data to the 
screen, the BIOS screen I/O routines write 


ADDRESS OF ODD BITS HERE EVEN BITS HERE 


BYTE ON 
AMIGA SIDE n + 40000 n * 40001 


aJ (VALUE E3 HEXADECIMAL) (VALUE ОЕ HEXADECIMAL) 


BIT PLANE 1 


Figure 4: Graphics access of the dual-port RAM. Two adjacent bits on the PC information into the monochrome or color 
side make up a pixel, but these bits must be in different bit planes to recreate video memory portion of the dual-port 
the same pixel on the Amiga side. Figure 4a shows how 2 bytes on the PC side RAM. The act of writing to this memory 
(top) are mapped into the Amiga side (bottom). Figure 4b shows how the 2 bytes generates an interrupt from the A2088 to 
on the Amiga side are placed in different bit planes to recreate the pixel pattern the Amiga. The Amiga recognizes this as 
created on the PC side. a video memory interrupt and “wakes up" 

continued 
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There are plenty of clones but none can 
match PROTEUS in IBM compatibility, speed, 
reliability, support & delivery. 


a PROTEUS features include: 
m 12.5Mhz CLOCK SPEED 
ai 4MB RAM ON BOARD 
` 8 LAYER STABLE MOTHERBOARD 
| 3 SERIAL PORTS, i 


2 PARALLEL PORTS STANDARD. 


EDITOR'S CHOICE. . 
"There are so many nice aspects to Proteus 286 and 
the company that makes it, there is not enough 


1 


MADE IN 
USA 


room to cover them all." 
EDITOR, BUSINESS COMPUTER DIGEST. 


* 30-DAY FULL MONEY-BACK GUARANTEE (TOTAL SATISFACTION GUARANTEED) 
* FREE NATIONWIDE ON-SITE MAINTENANCE 
* 15-MONTH FULL WARRANTY 
* UNIQUE, BUT FREE 24-HOUR ONLINE TECH SUPPORT 
100% compatibility with AUTOCAD, NOVELL, UNIX, ZENIX 
High quality manuals & utilities 


PROTEUS-286/PROTEUS-286 GT 12.5 MHz, 44 Megabyte EGA system = PROTEUS-286E/1800 AT $1495 10 MHz, 44Megabyte EGA system $2795 


(A high performance AT engine) $3695 6/8/10 Mhz AT Inte! 80286 running at 10Mhz 
compare our features! 80286 Intel CPU running at 10Mhz 1024K on the motherboard 
80286-10 intel CPU Intel 80286-10 running at 12.5/6 MHz oT dde M 
6/10, 6/12.5 MHz opt. 8-layer stable motherboard 2 و‎ arallel C bi OPPY bri k & fl dri 
(Keyboard, software & hdwre selectable) 80287 coprocessor socket л T a ket ашап nar : PETENS 
8-layer stable motherboard 12MB floppy drive Hard ut cos 3 E T 80287 гора ия 
1024K RAM expandable to 4MB on mainbd SMhzDMAbus TRA PL ed dide e irem 
B l/Oslots 1024K expandable to 4MB on motherboard Ma TE ا‎ beard ee " pd ackup 
80287 coprocessor socket 8 I/O slots (2, bit, 6, six bit) xi CIE Mino pend 
3 serials, 2 parallels on mainbd 3 serials, 2 parallel built-in а ей supply Maxi Switch AT keyboard 
D at idle OAL clocklcal Хий bad Hercules Compatible Monochrome card Proteus EGA adapter 

~“ и аср High Resolution Monochrome Monitor EGA monit 
5 MHz DMAbus 200Wpower supply Б mapa m 
Hard disk & floppy controller combined hard disk & floppy controller руы hard n installed. Full System $1795 f ив ieh speed hard disk installed 
Clock, cal. & battery backup AT-style keyboard acein М E sapt TM 
Two floppy drives; 1-1.2MB & 44MB high speed (28ms) hard disk installed | um = 1 | fum 
one 360K with choice of 3.5" drive High Quality EGA card ma j Y a -—% 8—0 —— س ا‎ 
High quality AT keyboard High Quality EGA Monitor a —_ 7 | ا‎ e إا‎ ew = m" = 
Price $2195.00 Made in USA 
Made in USA 
With High Resolution Monitor 
and Herc compat. graphicscard $2395 1 h e T intel li gent Cond US | оп 


Custom configurations available. 

WE HAVE THE LARGEST SELECTION OF HARD DISKS, 
MONITORS AND ADAPTERS AT LOWEST PRICES. WE 
INTEGRATE AND TEST THE SYSTEMS EXTENSIVELY. 


HARD DISKS ADD-ONS FA SEI SUE xm 
20 ERU, s vU wo d compat. mono hd 
30 M car . 
M Miete Sees В upgradeto Proteus Seal TO ORDER OR FOR INFORMATION CALL US DIRECT: 
7 MB Miniscribe $995 8028/59 r. d $129 201 -288-8629 
бу E a 51055 А Ba, тап Proteus Technology Corp 
120M t us car 
MONITORS * Wonder EGA card (ATI) $345 377RT 17 TELEX 510 601 0960 
ega Delux . -28Rn. 
High Res. Monochrome $109 ا ا‎ A “a ' M Airport 17 Center FAX 201 288 2577 
13" color monitor озарм acea AF Hasbrouck Heights, NJ 07604 
Sony Multiscan $call 20 MIR T зе Back nudi O : Prot W.G Prot F 
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The reality of the PC 
world is that no 

area is always empty 
in every possible 

PC configuration. 


a task that compares the contents of the 
dual-port video memory with what cur- 
rently appears in the active PC window 
on the Amiga display. This task is smart: 
It knows the current contents of the Amiga 
display and updates only those portions 
that have changed. This makes, for exam- 
ple, the addition of one character to the 
display a pretty quick process, much 


AMIGA 


ROOT 


BE EXE! CUTE 
START-UP SEQUENCE | 


m = E ae EI 
| BIND ORIVERS | 


LOAD Жү US _ 


GIVE PC 
60-А \HEAD 


quicker than updating an entire screen. 

If the PC is currently in the mono- 
chrome display mode (which, on the PC 
side, stores the screen as a matrix of 
ASCII values), then the video display task 
must convert that character to a rec- 
tangular matrix of bits and paint them to 
the Amiga display. To do this, the Amiga 
refers to a file called PCFONT.FONT that 
describes the bit patterns of the IBM 
monochrome character set (ASCII char- 
acters plus additional characters defined 
by IBM). If the character being drawn has 
a background color other than the default, 
the Amiga monochrome video display 
task has to draw an image into several 
Amiga display bit planes. 


The Case of the Nine-headed Buffer 
It turns out there are not three but nine 
sets of addresses for the 64K-byte general- 


BIOS POWER-UF 
|. SEQUENCE | 


BEGIN 


MEMORY REFRESH | 


WAIT FOR 
GO-AHEAD 


` DO ROM 
` SEARCH _ 


DOY YNLOADED ` CODE 
MODIFIES INTERRUPT 
VEC TOR кү 


4 


Figure 5: The sequence of events necessary to boot the А2088 board with 


the Amiga 2000. 
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purpose buffer memory. Three of them 
come from the need to address the mem- 
ory in byte, word, and graphics modes. 
Where do the rest come from? 

The answer lies within the structure of 
the IBM-compatible PC. The first 640K 
bytes of memory (hexadecimal 00000- 
9FFFF) are reserved for programs. This 
means that areas like the video memory, 
PC BIOS, ROM BASIC (for IBM PCs), 
and the ROM code associated with cer- 
tain expansion cards must live in the space 
between hexadecimal A0000 and FFFFE 
In the Amiga 2088 card, the 64K dual- 
port buffer memory must also reside 
somewhere in that space. 

The reality of the PC-compatible world 
is that no area is always empty in every 
possible PC configuration. The 64K areas 
starting at hexadecimal A0000, DOOOO, 
and E0000 are most likely to be free. 
Therefore, the Amiga 2000 engineers 
designed the 64K area to map (on the PC 
side) to one of these three areas so as not 
toconflict with the hardware and software 
you will be using with the Amiga 2088 
card. (This option can be selected from 
the Amiga Workbench screen.) Conse- 
quently, any byte within this 64K region 
can map to one of three address ranges on 
the PC side, and each range can be ac- 
cessed on the Amiga side from three sep- 
arate ranges. 


Accessing a Hard Disk 

Commodore has designed the Amiga 
2088 board so that the Amiga side of the 
A2000 can access a partition of a hard 
disk on the PC side. You run the usual 
FDISK program on the PC side to allocate 
part of the hard disk for the PC. Com- 
modore has provided a similar program 
called ADISK that you run to create an 
AmigaDOS partition on the hard disk. 

On the Amiga side, this partition of the 
PC hard disk appears as JHO: and can be 
treated like any other Amiga disk (al- 
though you cannot use it to boot up the 
system—you must boot from the floppy 
disk in DFO:). JHO: has its own device 
driver that uses the dual-port memory and 
an interrupt mechanism to get (or put) file 
sectors to the hard disk. 

How do the two sides of the machine 
establish and coordinate conversation with 
one another? To answer this with an ex- 
ample, let's suppose you have a PC-com- 
patible hard disk whose controller is 
plugged into one of the PC slots. We'll 
follow the processes that take place when 
you power on the A2000 (refer to figure 
2). 

When power is applied to the system, 
the 8088 on the A2088 board is immedi- 
ately placed in a RESET state. Basically, 
this keeps the processor from running 

continued 
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For Re al EGA ЗА Comp atibility 
Come to Our Level. 


Our Super EGA" board is compatible all 
the way down to the chip register level 
—so compatibility is embedded in the 
hardware, not in the software like most 
EGA boards. And these chips are special: 
they're our own proprietary 
VLSI design. 


* Requires no software emulation. 
* 100% compatible with EGA, CGA, 
MDA, Hercules, TGA (640 x 400) 


* Our dealers will tell you: our boards are the most 
reliable on the market! 


Super Driver 

a Genoa's software driver for Lotus and Symphony 
spreadsheet applications makes the Super EGA board 

a clear winner. All 132 columns are 

displayed on the screen at once. 


Super OEMs Wanted 

In addition to the ready-to-use half 
card, Genoa offers the custom board 
designs and the advanced CMOS VLSI 


Ana Pe a T Super EGA chip set to OEMs. Call for 
Sup er Speed " Genoas proprietary VLSI ASIC super details. 
j Genoa’s chip setand Super BIOS | graphics chip set gives this balf-card For more information on Genoa's 
make this one ofthe fastest graphics | credible speed and compatibility. Super EGA board, call us at 408- 
cards made. 432-9090, or write: Genoa Systems 


a Operates with 4.77, 6, 8, 10, 12 or 16 
MHz CPUs—with higher speeds on the way. 


Super Resolution 
* [n EGA mode: 132 x 44, 32, 29 and 25. 


Corporation, 73 E. Trimble Road, San Jose, CA 95131. 


Genoa 


* Upto 1056 x 352 pixels. 
* Supports highest resolution available today ( PGA ). 
* Displays 3270 format (Models 2, 3, 4 and 5). 


Super Reliability 
* Low-power CMOS VLSI chip set assures long life. 
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SYSTEMS CORPORATION 
We make PCs better. 


Super EGA and Super BIOS are a trademarks of Genoa Systems Corporation. 
Lotus and Symphony are trademarks of lotus Development Corporation. 
© 1986 Genoa Systems Corporation FCC Approved. 
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Version 1.2 Changes 


Version 1.2 of Kickstart and Workbench corrects a number of bugs present in ver- 
sion 1.1 and adds improvements to existing features. There are also a number of 
new AmigaDOS commands. These are covered briefly in the appropriate sections. 


Workbench 

An Expansion drawer holds drivers and 
code required to configure and commu- 
nicate to boards on the Amiga bus. For 
example, libraries for interfacing to the 
A2088 board reside in this drawer. This 
drawer is searched for drivers and ini- 
tialization code at boot-up. 

The tool SetMap allows you to select 
several different keyboard types, such as 
German, French, or Spanish. 

NTSC and PAL video displays are sup- 
ported. 

Two utility programs for manipulating 
MS-DOS disks are provided. One pro- 
gram formats disks to the MS-DOS stan- 
dard, another allows copying data to or 
from MS-DOS disks. 


AmigaDOS 
Some new commands: 


addbuffers — adds sector cache buffers 
in memory for a drive, 
improving disk access 
time. 


binddrivers —binds device drivers in 
the Expansion drawer to 
peripheral boards con- 
figured on the Amiga 
bus. 

changetaskpri and settaskpri — 
allows you to change or 
set the running priority of 
a CLI task. 
mounts a new device. The 
device’s characteristics 
and unit number are 
stored in the text file 
MountList in the devs 
directory. 
allows you to specify a 
search path for Amiga- 
DOS to use when search- 
ing for a program. 


ROM Kernel 

The 68881 math coprocessor is now sup- 
ported under multitasking. Several new 
graphics functions have been added: 
DrawCircle, DrawEllipse, AreaCircle, 
and AreaEllipse. 


(= 181 CUT 


Fi 
INTERRUPT — х = 


VECTOR 13H 


| 


| 2—24 сит | 
z-  -— 


P —T 


DISK 
IO HANDLER | 


| IN PC BIOS | 


HARD DISK 
ROM 


2088 
| DUAL-PORT 
RAM 


Figure 6: Modification of the disk controller interrupt vector to support a 
hard disk drive. This sequence of modifications allows you to use any type 


of PC hard disk with the A2088 board. 
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wild and perhaps doing some damage. 
Meanwhile, the Amiga side goes through 
the boot process (including AutoConfig); 
it executes the start-up sequence, executes 
a BINDDRIVERS command that loads 
hardware device drivers into memory and 
loads the A2088 Library routines. When 
all this loading is completed, the Amiga 
releases the 8088 from its RESET condi- 
tion and enters a loop to await a signal 
from the 8088. | 
Released from RESET, the А2088 
board’s 8088 now begins executing a 
BIOS power-up routine. This code is, for 
the most part, standard and includes rou- 
tines that check the 8088, perform a ROM 
checksum, initialize DMA channels, set 
up interrupt vectors, and more. However, 
Commodore has modified the routines so 
that when the A2088 has begun memory 
refresh, it signals the Amiga and then 
enters a loop to await a “go-ahead.” 
Once the Amiga has been informed that 
memory refresh has begun on the PC side, 
it reads a block of code (called PC.BOOT) 
from its own disk and loads it into the 
parameter area of the dual-port RAM 
(note that this is 8088-executable code). 
This is the only code that exists in the 
dual-port RAM, and it is loaded so that 
it appears to the PC in an address range 
above the region in which a peripheral 
boards ROM would appear. The Amiga 
gives the 8088 the "'go-ahead" signal. 
Now the A2088 completes the BIOS 
power-up sequence. As part of this se- 
quence, the 8088 checks for peripheral 
board ROMs in the address region C8000 
to F4000 hexadecimal by scanning that 
area in 2K-byte increments for a series of 
3 signature bytes (hexadecimal 55AA 
followed by a length-indicator byte). If 
such a sequence is found, the BIOS trans- 
fers control to the address location follow- 
ing the signature bytes, which it assumes 
to be initialization code for the attached 
device. In this example, the device is a 
hard disk controller, and the initialization 
code takes this opportunity to reroute the 
INT 13H vector (see figure 6). This vec- 
tor has been set by the power-up routines 
to point to the BIOS code that handles 
floppy disk I/O; the hard disk ROM alters 
the vector to point to its own routines. In 
this way, a request for hard disk I/O is in- 
tercepted by the ROM; floppy disk I/O re- 
quests are identified and passed onto the 
BIOS handler. The hard disk ROM ini- 
tialization routine then exits and BIOS 
continues the scan for peripheral board 


; ROMs. 


Ás the BIOS power-up routine con- 
tinues searching for peripheral ROMS, it 
encounters the PC.BOOT code in the 
dual-port RAM. This code is preceded by 
the necessary signature bytes so that it 

continued 


| 
InfoMaster' service civilizes 


So anyone can use it. 


Until now, electronic information services were a lot 
like hieroglyphics. Only a privileged few could make 
head or tail of them. 


Now there is InfoMaster service—the extraordinary 
database system from Western Union that civilizes 


electronic information. Finally, it has become a practical, 


easy-to-use, business-building tool. 
See alternatives from a wider perspective. 
Feel really prepared. 


Whatever business you're in, InfoMaster makes critical 
information immediately accessible. Timely, compre- 


hensive information. About your business. Your market. 


Your prospects. Your competition. 


With InfoMaster, you spend less time looking for infor- 
mation...have more time to think about it. This can 


make a big difference in your reports, presentations, rec- 


ommendations, decisions. Not to mention your career. 


Not just the world's richest source of : 
information. The easiest to use, too! 


InfoMaster puts the world's leading on-line services— 
BRS, Dialog, NewsNet, TRW, Vu/Text and more—at 
your fingertips. Over 700 databases. All through a 
single source. 


Quite civilly, InfoMaster eliminates the obstacles that 
prevented you from taking advantage of electronic 
information in the past. Imagine...there's no computer- 
ese, no commands to learn, no training needed. 
InfoMaster works using simple phrases. 


You don't even have to know which database to choose. 
InfoMaster acts as your guide...leading you there, one 
easy step at a time. There'seven free on-line assistance 
from a specialist, 24 hours a day. So you're never alone. 


Q 1986 The Western Union Telegraph Company. 
Inquiry 328 


One more thing. You can use InfoMaster with any PC 
or terminal. No advanced communications software 
is needed. 
Discover civilization for yourself! 
Sample InfoMaster right now— FREE! 


There's no faster, better way to see how InfoMaster can 
work for you than by experiencing it for yourself right 
now—FREE. So phone or mail in the coupon today. 


Call now for your Complimentary Password. 
Then get on-line and experience InfoMaster FREE? 


1-800-247-1373 


Dept. 501 


InfoMaster- 


Western union 


e EN 
Request your plimentar Password 
by phone or mail. Sample InfoMaster— FREE. 


O YES! I want to sample the world's largest electronic 
information source—FREE. Please provide me 
with a complimentary password so I can log-on to 
InfoMaster without charge or obligation. 


О I just want more information at this time. Please 
send me a FREE InfoMaster Kit. 


TITLE 


COMPANY 


ADDRESS 


CIT · STATE, ZIP 
{ } 
TELEPHONE 
Mail to; InfoMaster, Dept. 5 
4230 Alpha Read, Suite 100, Dallas, TX 75244-4401 


| МАМЕ 


^2 | 


*Respond now and receive a FREE full-color InfoMaster poster. 
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Because of the complex 
interaction between the 
PC and the Amiga, the 
designers had to make 
some compromises. 


“looks like” a peripheral board ROM. 
BIOS dutifully passes control to what it 
thinks is a peripheral initialization routine 
but which is actually a routine in the 
PC.BOOT code that reroutes the INT 13H 
vector again. Now a disk I/O request will 
be intercepted first by the PC.BOOT 
code—the Amiga side has “wired” itself 
into the PC side’s disk I/O routines. The 
BIOS completes its ROM scan and the re- 
mainder of the boot process. 

From this point on, the Amiga side can 
make I/O requests to PC disks directly to 
the ROM routines on the PC hard disk 
controller card or onto the BIOS for 
floppy I/O. In this way, the Amiga side can 
access an AmigaDOS partition on a PC 
hard disk by going "beneath" whatever 
DOS happens to be running on the PC 
side. (If the Amiga side were forced to ac- 
cess a disk on the PC side through, say, 
PC-DOS, an AmigaDOS partition would 
be inaccessible—PC-DOS will not recog- 
nize a non-PC-DOS partition.) Additional- 
ly, the PC.BOOT code performs necessary 
semaphore functions that prevent simul- 
taneous disk I/O requests from both sides 
of the machine. Whenever the PC side 
performs disk I/O, PC. BOOT intercepts 
the I/O request and sets a flag in the dual- 
port RAM that tells the Amiga side to hold 
off on any disk I/O requests of its own. 


Limitations of the Amiga 2088 Board 
With the Amiga 2088 board containing an 
actual IBM PC-compatible computer on 
its board, you can run virtually any IBM- 
or MS-DOS-compatible program and 
plug in virtually any expansion card. This 
approach works so well because it is not 
an emulation of a PC—it is a PC. Right? 

No, not really. Because of the complex 
interaction between the PC and the 
Amiga, the A2000 designers had to make 
some compromises. Your personal pref- 
erences will determine how major they are 
to you. Starting with the small problems 
and working up: 


e The video display won't support flashing 
characters. This attribute, done in hard- 
ware on the PC, would have to be done 
in software on a continuous basis and 
would take up a lot of the Amiga's com- 
puting power. Since flashing characters 
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aren't widely used, the A2000 designers 
left thêm out. 

e The Amiga will display only mono- 
chrome PC video, 320 by 200 four-color 
graphics, and 640 by 200 two-color graph- 
ics. However, you can disable the Amiga- 
produced screen and get any kind of video 
you want (Hercules, EGA, PGA, or what- 
ever) by plugging a video card into a PC 
slot and feeding its output to an appropri- 
ate monitor. 

e IBM-compatible PCs can make only 
simple tones and beeps through a speaker 
in the body of the computer, while the 
Amiga can make complex sounds through 
a separate audio output or the sound chan- 
nel of a television. Because the Amiga 
2000 is multitasking, its designers could 
find no good way to integrate the PC audio 
into the Amiga's sound channels. Com- 
modore reports that the A2088's and 
Amiga's sound signals can be mixed and 
routed to the Amiga monitor's speaker. 
e While a PC program is in use, the 
Amiga mouse and cursor belong to the 
Amiga, not to the PC, so PC applications 
that use a mouse won't work. Commodore 
plans to implement this feature eventual- 
ly by having the mouse emulate a Micro- 
soft mouse. 

e The PC can be given control of the 
Amiga's parallel port by running a pro- 
gram called LPT1:. This maps the parallel 
port to the LPT1: printer device on the PC 
side and prevents the Amiga from using 
it at all. The PC will not be able to use 
the Amiga's serial port when it is first 
released, but Commodore says it's work- 
ing on similarly enabling that connection 
sometime in the future. 


e One of the most serious flaws of the 


2088 card/Amiga duo is its inexact display 
of the PC's video on the Amiga's screen. 
Remember that as the PC writes to its 
video memory, the Amiga must update the 
PC window (on the Amiga's display) to 
correspond with the visual interpretation 
of the contents of the PC's video memory. 
Unfortunately, even the Amiga can't keep 
up with that process instantaneously and 
this causes some noticeable effects. For 
example, since the Amiga must draw the 
characters displayed in a text window, 
scrolling the entire screen often causes the 
display to jump several lines at a time. 
Also, some graphics programs that use 
animation work (Microsoft's Flight Simu- 
lator, for example), but others don't 
(ExecuVision). 

The A2000 designers have done what 
they could to improve this situation. If you 
are having update problems with the PC 
color display, you can decrease the 
number of bit planes the Amiga has to 
draw into, thus reducing the number of 
colors that can be shown but also decreas- 
ing the amount of time the Amiga spends 


to update the screen once. 

e We saw only rudimentary cut and paste 
functions for the transfer of text (not 
graphic) data between a PC window and 
the Amiga's Notepad. For example, you 
can type DIR in the Notepad, copy it into 
the Clipboard, and then use an EDIT 
menu to paste the directory command into 
the PC window. Conversely, you can 
select text in the PC window by dragging 
the mouse over the selected region (the 
copy to the Clipboard is automatic) and 
pasting it into the Notepad. The degree 
to which the transfer of data between the 
two machines is implemented could deter- 
mine the ultimate success of the Amiga 
2000. 


Pricing 

At the time of this writing, Commodore 
has set only preliminary suggested retail 
prices for the A2000 and related products 
(see the text box “А2000 Peripherals"). 
The A2000 with 1 megabyte of memory 
and one 3!A-inch floppy drive is set at 
$1499; the A2088 IBM PC-compatible 
board, $499; internal 3'4-inch or 54-inch 
floppy drives, $199; external 34-inch or 
5'4-inch floppy drives, $299; 2-megabyte 
expansion memory card, $499; composite 
video interface card, $99; hard disk con- 
troller supporting 57506 and SCSI hard 


disks, $349; standard analog RGB moni-, 


tor, $349; long-persistence phosphor 
analog RGB monitor, $499. 

The under-$1500 price for the A2000 
is fairly competitive. This makes an 
A2000 with a high-quality RGB color 
monitor cost around $2000, which is 
slightly less than the $2199 price of an 
Apple Macintosh Plus (not counting the 
inevitable discounting more likely to be 
available on the older Macintosh Plus 
line). 

Potential buyers of the A2088 board 
should note that the hidden cost of a 
54-inch floppy drive brings the price of 
a usable IBM PC-compatible computer to 
between $700 and $800. 


Caveats 

We wrote this product preview in 
December 1986, after two meetings with 
Commodore engineers and several follow- 
up calls; there was very little documenta- 
tion because the A2000 and the Amiga 
2088 board were so recently finished. We 
had access to two machines for little over 
a week. One had an Amiga 2088 board 
with a 10-megabyte Hardcard shared by 
the Amiga and the PC, an IBM multifunc- 
tion board, and 512K bytes of memory; 
the other had a 54-inch, 20-megabyte 
hard disk connected through the SCSI port 
of the Amiga 2094 Hard Disk/SCSI con- 
troller board and an Amiga 2050 2-mega- 
byte memory board. Both had 512K bytes 


COMMODORE A2000 


A2000 Peripherals 


Commodore will release the following peripheral boards with the Amiga 2000. 


Hard Disk Controller 

The 2094 Hard Disk/SCSI (HD/SCSI) 
controller board is a full-size Amiga card 
that plugs into one of the Amiga bus slots 
and allows access to the two most popular 
hard disk interfaces: ST-506 and SCSI 
(small computer system interface). To 
date, most hard disks available for micro- 
computers are equipped to connect via 
the ST-506 standard interface. However, 
more and more SCSI-compatible hard 
disks are emerging, and indications are 
that this interface will ultimately replace 
the ST-506 standard due to SCST's faster 
transfer rate and flexibility. The HD/SCSI 
board can control up to two ST-506- 
compatible drives and up to seven SCSI 
drives in any combination. 

The ST-506 portion of the board is built 
around a custom LSI chip called the DJC 
(manufactured by the Konan Corpora- 
tion) that performs most of the control 
functions (data serialization, error cor- 


Memory Boards 
Commodore will release three memory 
boards with the A2000. The boards fall 
into two general classes: One plugs into 
the 86-pin CPU slot and two plug into 
Amiga bus slots. The former will be 
shipped with early versions of the A2000 
and will be populated with 512K bytes, 
bringing the total memory of the machine 
as shipped to 1 megabyte. (Commodore 
intends to ultimately provide 1 megabyte 
directly on the A2000 motherboard, so 
that later A2000s will not come with this 
board installed. Since the stated purpose 
of the 86-pin CPU slot is to allow for the 
installation of an alternate CPU—a 
68020, perhaps—purchasers of early 
A2000s may find themselves unable to 
make use of any future coprocessor 
boards unless they give up some 
memory.) 

The other two memory boards plug 
into an Amiga bus slot. One board can 


of memory on the motherboard but lacked 
the extra 512K that will ship in the CPU 
slot of the A2000. The computers, accord- 
ing to Commodore, were off the "first 
production гип”” and had no wires on any 
of the circuit boards. The Amiga 2088 
board ran MS-DOS 2.11, but Commodore 
said the board would ship with MS-DOS 
3.2. The A2088 board didn’t have an 8087 
coprocessor installed, so we cannot com- 


rection, etc.). The data-transfer rate on 
the ST-506 side of the board is on the 
order of 5 megabits per second. On the 
SCSI side, the HD/SCSI board uses a 
Western Digital 33C93 SCSI controller 
chip. This chip incorporates some in- 
telligence, so that SCSI commands can 
be issued quickly and succinctly. Up to 
128K bytes at a time can be read to or 
written from a hard disk. The board’s 
data-transfer rate on the SCSI side is 
around 10 megabits per second. 

An on-board Z80A processor running 
at 4 MHz can operate both the ST-506 
and SCSI sides of the board. (The 
Amiga’s 68000 can issue commands 
directly to the 33C93 chip. When we saw 
the board running an SCSI drive, it was 
with the 68000 managing the SCSI chan- 
nel.) The Z80 is provided with a 2K by 
8 on-board RAM into which the 68000 
can download commands so that the Z80 


be populated with up to 2 megabytes of 
RAM in increments of 512K bytes, 1 
megabyte, or 2 megabytes; the other can 
accept up to 8 megabytes (Commodore 
had not yet determined what partial 
amounts the board could be configured 
to accept). These boards are based on the 
same design; the engineer who had 
developed them told us that once he had 
built a working version of the 2-megabyte 
board, it took him only a matter of weeks 
to produce an &megabyte board. Both 
boards perform memory refresh during 
cycles when the processor is off the bus, 
so that memory refresh is invisible. 
You may be asking yourself what ad- 
vantage the 2-megabyte board has over 
the 8-megabyte board, particularly if the 
latter is available in partially populated 
form. The advantage is simply cost: The 
2-megabyte card is a single-layer circuit 
board, while the 8-megabyte card is a 


ment on its performance. The Amiga soft- 
ware was pretty stable but might still 
undergo some small changes. 


Observations 

The computer we looked at was still un- 
finished, so this product preview is not the 
place for us to run benchmark programs 
and, in general, critique its strengths and 
weaknesses. Still, we feel the comments 


can perform a series of hard disk func- 
tions in a true coprocessing fashion. 
Throughput is further enhanced by a pro- 
prietary DMA controller chip with a 
built-in 64-byte FIFO memory. Using this 
chip, you can transfer data from disk to 
memory at full speed (depending on 
which interface your disk is connected to) 
while consuming only 16 percent of the 
Amiga bus’s time. This suggests some in- 


‘teresting possibilities, since you could 


download an entire screen’s data from a 
hard disk directly to video memory at the 
rate of approximately 800 ns per byte. 

The HD/SCSI board provides not only 
an SCSI 50-pin connector, but also a 
Macintosh Plus-compatible DB-25 con- 
nector. This addition is good planning; 
you can immediately draw from the 
growing number of Mac Plus SCSI drives 
that appear to be getting less expensive 
by the week. 


double-layer circuit board. Additionally, 
the 2-megabyte board can accept the less 
expensive 256K-bit DRAM chips as well 
as |-megabit DRAM chips; the 8-mega- 
byte board can only accept 1-megabit 
DRAM chips. 

All three memory boards sit оп the fast 
RAM side of the A2000 where there is 
no contention between the 68000 and the 
graphics processors. The 2-megabyte and 
8-megabyte boards support the AutoCon- 
fig feature and, although the l-megabyte 
board does not, the system is able to 
recognize its presence. None of the mem- 
ory boards support write protection, an 
extremely desirable feature if you plan 
to use the memory for a RAM disk. (We 
mentioned this to the boards' designer; 
he told us that he thought he could add 
write protection to the 8-megabyte board 
by reprogramming a PAL, and that he 
would consider adding the capability.) 


below are in order, largely because the 
units we saw were much more "stable" 
than most of the other computers we 
preview. 

Overall, the A2000 with the optional 
А2088 card delivers a second-computer- 
in-a-box better than most of the previous 
attempts to do so in this industry. Stan 
Wszola, a BYTE editor who regularly uses 

continued 
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Though the interaction 
between the Amiga and 
the PC is minimal, 
there are opportunities 
for someone to write 

a hybrid program. 


an IBM PC compatible, said the A2000 
ran and looked like a normal PC. We ran 
one benchmark, the Sieve of Eratosthenes, 
and found that the Amiga ran it within one 
second of the time recorded for a “plain 
vanilla" IBM PC. 

One fascinating implication of using the 
Amiga to display the PC monochrome and 
video screens is that the colors used in the 
screen can be chosen from the Amiga’s 
palette of 4096 colors. This makes work- 
ing with PC software—especially pro- 
grams that use graphics—a lot easier on 
the eye. When a PC screen is in an Amiga 
window, you can scroll both vertically and 
horizontally to see any portion of it (see 
photo 6). Alternately, you can double- 
click on the window and get a full 25-line 
by 80-character display with no window 
border. If you set your colors right, you 
don’t even know you’re on an Amiga! On 
the other hand, the system with the A2088 
board installed takes between 1% and 2 
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minutes to boot even if you aren’t going 
to use the PC capabilities. 

Though the normal interaction between 
the Amiga and the PC is minimal, there 
are some real opportunities for someone 
to write a hybrid program that uses both 
the 8088 in the PC (perhaps augmented 
by an 8087 numeric coprocessor) and the 
68000 in the Amiga to achieve perfor- 
mance that is beyond either of the two 
machines alone. 

Amiga’s use of Kickstart 1.2 in ROM 
speeds up the A2000’s loading, but it 
presents problems to some prospective 
customers. There is no way the A2000 can 
load Kickstart 1.1 into memory, and we 
found several programs that wouldn’t run 
correctly in the A2000. In general, games 
were less likely to run than “serious” ap- 
plications, and (this comes as no surprise) 
older programs were less likely to run than 
ones released more recently. This is a 
problem that should eventually go away 
as more new products come out using 
Kickstart 1.2 and older ones are (perhaps) 
upgraded. 

Clive Smith, general manager of the 
Commodore Product and Market Devel- 
opment Group, indicated that the 2088 
was just the beginning of the A2000's ex- 
tension into coprocessing. “Commodore 
has provided for integrating 80286 pro- 
cessors and coprocessors into the Amiga 
environment," Mr. Smith said. “Com- 
modore is currently developing its own 
A2286 card and support software, which 
will bring [IBM PC] AT-level coprocess- 
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Photo 6: Running IBM PC software on the А2000. Here, the Amiga’s 
desktop screen has been ''pulled down" to reveal the PC color display 
screen. You can see Microsoft's Flight Simulator program running in the 


PC screen. 
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ing to the Amiga environment. The next 
multiprocessor/multiDOS environment 
which Commodore is implementing for 
the А2000 15 a 68020-based version of 
UNIX 52 [UNIX System V, version 2] 
that uses a proprietary MMU [memory 
management unit] currently under devel- 
opment and evaluation, which will be 
manufactured by the company's MOS 
Technology division." 


Conclusions 

Who will buy this machine? Certainly 
people who want an 8-megabyte Amiga 
with one or more hard disks will. Al- 
though the original Amiga, the A1000, can 
be expanded, that task was taken on by 
small companies that work in low volumes 
and so must charge higher-than-average 
(when compared with the IBM or Macin- 
tosh worlds) prices. Commodore never 
produced a card cage for the A1000 and 
will eventually discontinue the machine 
(no specific date has been set, though, and 
Commodore pledges to continue support- 
ing the A1000). 

The A2000's expandability and its IBM 
PC compatibility make the computer a 
valid possibility for business and scien- 
tific users. The ability to expand the 
machine's memory and disk storage within 
a reasonably sized box is an unobtrusive 
but important change from the A1000. 
Some users will be attracted to the multi- 
processing of a machine that can run 8088 
and 68000 software in parallel, with the 
possibility of the same computer someday 
running, say, an Intel 80286 processor 
with a Motorola 68020 processor and 
assorted numeric coprocessors on both 
sides. 

Professionals (especially scientists, 
engineers, and artists) who are already at- 
tracted to the Amiga's graphics or other 
features will now be able to buy a machine 
with the memory and disk storage they 
need. Other users who are attracted by the 
Amiga but who work in offices that use 
IBM PCs can now “safely” buy an office 
computer that has both Amiga and IBM 
capabilities. These same people may now 
be interested in buying an Amiga for home 
use, knowing that they can also use it to 
do PC-related work brought home from 
the office. 

Software for the Amiga family of com- 
puters has grown to quite a respectable 
level in the year and a half since the 
Al000’s release. Now that Commodore 
has introduced a machine that has elbow 
room inside it for more system resources 
and for entirely new hardware products, 
we can expect similar growth in Amiga 
hardware in the year to come. This devel- 
opment can only help the fortune of this 
most capable and exciting line of micro- 
computers. M 
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Why RamFont is so 


essential to your software. 


Until now, most programs could 
only display 256 pre-programmed 
characters. 


Just enough for the regular alpha- 
bet, some numbers and a few special 


symbols. 

Enter the Hercules™ Graphics 
Card Plus. 

Its extraordinary new RamFont 
mode сап ۾‎ ' 
store up to | 
3072 pro- - 
grammable Graphics Card 
characters, 
and display 
them at lightning-fast speed. 

And RamFont is so flexible, you 
can even mix graphics on the same 
screen as text. 

A whole new generation of 
software is available now, taking 
advantage of RamF ont’s unique 
capabilities to give you more power 
and speed than ever before. 


Lotus” 1-2-8. 


By using RamF ont to display 
smaller-than-standard characters, 
1-2-3 Release 2 gives you a spread- 
sheet that shows almost twice as 
much data as before. 

And, RamF ont makes scrolling 
Instantaneous and smooth, rather 
than painfully slow and jerky. 

You can even view a graph in a 
pop-up window—another RamF ont 
first. 


Microsoft® Word 3. 


Word 3 was the first PC word 
processor that let you see boldface, 
italics, subscripts and superscripts 
mixed with regular text. 

But it was slow. 

Not anymore. 

With RamFont, Word 3 runs 
almost four times faster. 


Lotus Manuscript.” 
Manuscript is Lotus’ new tech- 


Then it switches to graphics 
mode to format a page for printing, 
showing proportionally spaced 
equations. 


Even more goodies. 


Besides these dramatic improve- 
ments, RamF ont also dramatically 
improves the scrolling speeds of 
Symphony" 1.1 and Framework II." 


For WordStar? there's a RamF ont 


add-on that lets you use multiple 
fonts. 

There’s even a new word proces- 
sor that lets you write in Greek, 
Russianand Hebrew, on the same 
screen. 

And there’s more incredible 
RamFont software right around the 
corner. 


And now, the really good part. 


RamF ont is only one of the 
Hercules Graphics Card Plus’ 
major advantages. 

You also get ourfamous 
high resolution graphics, to run 
programs like AutoCAD" and 
Pagemaker.™ 

And our high resolution text 
mode that runs thousands more 
programs. 

And a parallel printer port that 
can be “unplugged” for greater 
flexibility. 


Here are a few of the 
programs taking advantage 
of RamFont. 


Lotus 1-2-3 Release 2 

(and later) 
Lotus Symphony Version 1.1 
Lotus Manuscript 


Microsoft Word 3.1 
includes mouse support 
Ashton-Tate Framework II 


Computer Linguist 


For a complete list, contact Hercules. 


All for the astonishingly low 
suggested list price of $299. 

Which, on top of the Plus' per- 
formance, has caused afew 


people in the in- 
dustry to get un- $299 
usually excited: Suggested Retsil Price. 


“If you intend to buy an IBM 
PC or clone and want to run a 
monochrome system, this is the 
card to get. I wouldn’t even think 
of anything else.” 

John C. Dvorak, 
PC Magazine colun ist. 

Neither would we. 

Call 1-800-532-0600 ext. 212 
for the name of an Authorized 
Hercules Dealer near you and 


| we'll rush you our free info kit. 


nical word processor, written to run 
optimally on the Hercules Graphics 
Card Plus. 

It uses the RamFont mode for 
fast, multiple-font text editing. 


The Hercules Graphics Card Plus 
with RamFont. 


Address: Hercules, 2560 Ninth Street, Berkeley, CA 94710. Ph: 415 540-6000. Telex: 754063. Trademarks/Owners: Hercules, RamFont/Hercules; Lotus, 1-2-3, Manuscript, 
Symphony/Lotus; Microsoft/Microsoft; Framework/Ashton-Tate; WordStar/MicroPro; AutoCAD/ AutoCAD; Pagemaker/Aldus; Note Bene/Dragunfly; PS/Scroll Systema. 
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PRODUCT PREVIEW 


George A. Stewart 


Turbo BASIC 


Borland's version offers 8087 compatibility, fast and 


compilation, recursion, and it's BASICA-compatible 


urbo BASIC is Borland 
International's answer to 
Microsoft BASIC. With 
minor exceptions the in- 
tegrated editor, compiler, 
and linker can use source code written for 
the QuickBASIC 2.0 compiler and the 
BASICA and GW-BASIC interpreters. The 
language also offers certain structured 
programming constructs not available in 
any version of Microsoft BASIC. But these 
aren't the features that could upstage 
Microsoft. 

Most important, Turbo BASIC im- 
plements the IEEE standard for numeric 
data storage and operations. As a result, 
Turbo BASIC programs are able to use the 
Intel 8087 (or 80x87 family) numeric co- 
processor when that chip is installed in the 
host computer, gaining a tremendous 
speed advantage in number-crunching ap- 
plications. (When no 8087 is available, the 
program automatically emulates an 8087 
via software.) Meanwhile, Microsoft con- 
tinues to use its nonstandard system for 
numeric data, thwarting compatibility 
with the 8087 and limiting the arithmetic 
precision and range available in Microsoft 
BASIC. 

Turbo BASIC has other features that 
will probably be welcomed by software 
developers. Conditional compilation, for 
instance, lets a single source program pro- 
duce different executable versions depend- 
ing on the state of compiler variables; the 
static arrays in an accounting package 
might be configured differently, say, for 
use in California and Arizona. 

Like Turbo Pascal, which put Borland 
on the map with Pascal programmers, 
Turbo BASIC creates stand-alone pro- 
grams that require no run-time library or 
other support files. A programmer can sell 
these .EXE programs without paying any 
royalties or licensing fees to Borland. The 
announced price of Turbo BASIC is just 


di 


$99.95—again mimicking the low-cost ap- 
peal of Turbo Pascal. 

As of mid-January, Borland expected to 
begin shipping the IBM PC-compatible 
version of Turbo BASIC in the first 
quarter of 1987. (No other versions have 
been announced to date.) This article is 
based on a preliminary version of the 
product. 


User Interface 

Turbo BASIC is a combined program 
editor, compiler, and run-time system. 
The functions are integrated via a win- 
dowing system with pull-down menus 
used to select different operations (see 
photos 1 and 2). Unlike QuickBASIC, 
Turbo BASIC does not include support for 
the mouse as a cursor-control device. 

At the command level of Turbo BASIC, 
four windows are defined: "Edit" lets you 
edit a BASIC source program. "Run" is 
the output window for text and graphics 
created by your program. "Message" 
presents system-generated information 
about the compilation progress and the 
size of your compiled program. “Trace” 
(when enabled) displays the line number 
or label of the statement or procedure cur- 
rently being executed. At any given time, 
only one of the windows is active; the ac- 
tive window can be moved, resized, and 
closed. Any window can also be zoomed 
to full-screen size by pressing the F5 func- 
tion key. 

Pressing Fl calls up a context-sensitive 
help screen; however, this feature was not 
implemented in the prerelease version I 
tested. 

The top line of the display lists eight 
menus: Files, Edit, Run, Compile, Op- 
tions, Debug, Window, and Setup. 

The Files menu includes options for 
loading and saving a source file to and 
from disk, starting a new source file, exit- 
ing from Turbo BASIC, and so on. Turbo 


versatile 


BASIC's windowing system is particular- 
ly handy when you want to load or save 
a file or change directories; Turbo BASIC 
presents a directory window in which you 
can move the cursor around to specify the 
desired file or path. Subdirectories and 
root directories are also shown in these 
windows, enabling you to move through- 
out the entire directory structure of a disk. 
File selection in QuickBASIC 2.0 is 
similar. 

The Files menu also lists a "shell" op- 
tion to let you transfer control to DOS, 
enter commands there, and return to 
Turbo BASIC manually by typing the 
DOS command EXIT. QuickBASIC 2.0 
also supports a shell feature. 

The Edit, Run, Compile, and Debug 
menus perform the indicated operations 
on the currently loaded source file. I will 
discuss these in detail later on. 

The Options menu controls the opera- 
tion of the compiler in several ways. For 
instance, the “Compile to" setting deter- 
mines whether the compiler outputs its 
code to memory (the usual case during 
program development), to an .EXE file (to 
create a stand-alone application), or to a 
"chain" file that can be executed only via 
a CHAIN command in an . EXE file. The 
chain file capability allows you to have ap- 
plications that are larger than a computer's 
available memory; only portions of a pro- 
gram are resident at any given time. 

Other check-off items on the Options 
menu are support for the 8087; the abili- 
ty to stop a program with Ctrl-Break; and 
run-time checking of array references, 
numeric overflow, and stack overflow. The 
8087 setting determines whether the com- 

continued 
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TURBO BASIC 


Turbo BASIC 
incorporates the needed 
run-time routines into 
your executable file 
automatically. 


piler generates in-line 8087 code uncon- 
ditionally or generates self-modifying 
code that will access the 8087 or emulate 
it depending on whether the run-time host 
has the coprocessor installed. 

Turbo BASIC provides a COMMANDS 
function that retrieves parameters from the 
command string used to invoke a pro- 
gram. The Options menu enables you to 
test how well a program uses this feature 
without having to execute the program 
from the DOS command line. A “Param- 
eter line" option lets you specify the text 
that would normally be typed on the com- 
mand line. When you run a program that 
uses COMMANDS, the specified text will 
be returned. 

The Options menu also gives you con- 
trol over the size of the run-time stack, 
music buffer, sound buffer, and commu- 
nications buffers (COM1 and COM2). 

The Window menu lets you open and 
close windows, switch between them, and 
arrange them automatically in one of two 
ways: tiled or stacked. 

The Setup menu lets you customize fea- 
tures of the Turbo BASIC user interface. 
You can control the appearance of text 
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within pull-down menus, windows, and 
system boxes; control how selected text in 
any of these is highlighted; and specify a 
default path to be used for SINCLUDE 
files (explained below), .EXE files, and 
Turbo BASIC files. Other Setup options 
let you select a “CGA snow check" to im- 
prove performance on color screens 
driven by the IBM color graphics adapter, 
and specify automatic saves of edited 
source files before they are run. 

The Setup menu also lets you load a 
previously defined configuration file or 
save the current configuration so it can be 
loaded automatically or manually each 
time you start Turbo BASIC. 

Overall, Turbo BASIC's user interface 
is easy to master and quite versatile. 


Edit/Compile/Run/Debug Sequence 


The typical procedure for running a pro- 
gram in Turbo BASIC is as follows. Load 
a source program using the Files menu or 
typea new one into theEdit window. Type 
C to compile the program. The Compile 
window shows the status of the compila- 
tion and, when compilation is complete, 
gives the size and segmentation of the ex- 
ecutable program in terms of code, data, 
and stack areas. You now press H to run 
the program. If you type R without first 
compiling the program, Turbo BASIC 
compiles and runs it in a single step. You 
will probably want to zoom the run win- 
dow to full screen while your program is 
running. 

Veterans of Microsoft's original BASIC 
compiler, BASCOM, and users of Quick- 
BASIC may be looking at this point for 
some reference to the linking of .OBJ files. 


Photo 1: Turbo BASIC screen showing pull-down menus and the four windows. 
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Turbo BASIC doesn't use .OBJ files. In- 
stead of producing relocatable object 
modules that the user links manually to 
produce an executable file, Turbo BASIC 
goes directly to the executable code. 

In QuickBASIC, the link step can be 
performed automatically if you specify it, 
but the resulting .EXE file is not stand- 
alone. It will run only in the presence of 
Microsofts run-time package BRUN 
20.EXE. To get a true stand-alone pro- 
gram from QuickBASIC, you must do the 
compile and link steps familiar to 
BASCOM users. 

The advantage of the Turbo BASIC ap- 
proach is simplicity. There is never any 
need to link a main program to a run-time 
library because Turbo BASIC incorporates 
the needed run-time routines into the 
.EXE file automatically. The apparent dis- 
advantage is that commonly used sections 
of code must be compiled with each 
source program that references them. In 
a system with separately compiled object 
modules, these library routines can be 
compiled one time and then linked to the 
various main programs that refer to them. 

However, Borland programmers main- 
tain that Turbo BASIC will process source 
code so much faster than older-generation 
BASIC compilers—thousands of lines per 
minute as opposed to hundreds—that the 
time penalty for recompiling these oft- 
used routines is negligible. In fact, 
Borland predicts that version 1 of Turbo 
BASIC will turn source code into execut- 
able code much faster than QuickBASIC 
can compile and link the same source code 
to produce an executable program. This 
contention was borne out in our tests of 
the prerelease version of Turbo BASIC. 
Turbo BASIC's compile-to-.EXE file time 
was one-fourth the time QuickBASIC took 
to compile and link the same file. (See the 
performance chart on pages 104-105 for 
our test results.) 

Another possible objection to Turbo 
BASIC's inclusion of run times in every 
.EXE file concerns disk space. When 
several applications can share the same 
run-time library, each application can be 
smaller. But when each application in- 
cludes its own run-time library, a lot of 
identical code gets duplicated. 

Borland programmers respond that 
most commercial applications are dis- 
tributed alone on a disk, making moot the 
question of run-time library duplication. 
And for applications too large to fit in 
memory at once, Turbo BASIC allows the 
creation of chain programs that do not in- 
clude run-time libraries; instead, when a 
main program passes control to the chain 
program, the run-time library of the main 
program stays resident. (Creating a chain 
file is one of the compiler options on the 
Options menu.) 
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Advanced programmers who work with 
many languages may have another objec- 
tion to the absence of support for separate- 
ly compiled relocatable object modules. 
Not having a way to link separately com- 
piled object files limits your ability to use 
relocatable code from other sources such 
as assemblers and other languages. With 
Microsoft BASIC, you can incorporate an 
assembly-language object module into a 
program through linking—providing, of 
course, that you handle parameter pass- 
ing and other interfacing matters properly. 
To accomplish the same thing in Turbo 
BASIC, the assembler code must be in op- 
code form and be fully relocatable. Under 
that condition, you can incorporate it into 
your program via the $INLINE compiler 
directive. QuickBASIC’s method of link- 
ing to an assembler (or Pascal, FOR- 
TRAN, etc.) object module is more ver- 
satile though sometimes less convenient. 


Debugging 

If anerror is detected during compilation, 
the Edit window is activated and the cur- 
sor is positioned at the point of the error. 
(QuickBASIC continues the compilation, 
remembering up to 25 errors.) If an error 
occurs while the program is running, 
Turbo BASIC activates the Edit window 
and points out the error location and error 
type. Of course, this is possible only while 
you are using the Turbo BASIC environ- 
ment. If an error occurs while you are 
running an .EXE program, all you will get 
is the error number and the program 
counter value. To use this information, 
you start Turbo BASIC, load the main pro- 
gram, select a Debug option called "Run- 
time error,’ and enter the program counter 
value. The compiler will then recompile 
your source code, stopping when it 
reaches the point in the source code cor- 
responding to the program counter value. 
Its an ingenious answer to one of the 
traditional disadvantages of compilers as 
compared to interpreters—debugging is 
slow and tedious. 

Another Debug option is the Trace 
function, familiar to Microsoft BASIC 
users. When activated, the function dis- 
plays inthe Trace window the source pro- 
gram line numbers and labels (including 
functions and procedures). In Trace mode, 
Turbo BASIC lets you single-step a pro- 
gram or execute lines continuously as they 
are encountered. QuickBASIC's debug- 
ging environment offers Trace and an 
animated mode for monitoring program 
execution closely. 


The Editor 

Turbo BASIC's editor is very similar to 
the one used in Turbo Pascal and closely 
resembles the WordStar word processor. 
It is screen-oriented rather than line- 


oriented and has many more features than 
the typical program editor. 

Single-key sequences give you cursor 
motion by character, word, line, and 
screen page, as well as delete character, 
word, and line, and insert line. Two-key 
sequences give you top of file, bottom of 
file, top of window, bottom of window, 
page up, page down, and start of block, 
end of block. Other block commands are 
mark block beginning and end, mark 
word, copy block, delete block, read 
block from disk, write block to disk, and 
hide or display block. Other key se- 
quences allow global search and replace, 
search for the nth occurrence, set and find 
place marker, save to disk and exit, and 
exit without saving text to disk. Turbo 
BASIC's editor allows you to embed con- 
trol characters in a program (typically and 
advisedly inside quotes as a literal) by 
pressing Ctrl-P followed by the character. 

Many programmers use indentation to 
make a program's structure obvious. 
Turbo BASIC’s editor has an auto-indent 
feature to facilitate entering programs in 
this manner; after pressing Return, the 
next line is automatically indented to 
match the indentation of the previous one. 
At the end of an indented block, you back- 
space to delete the unwanted tabs. The 
feature can be turned on or off with a two- 
key sequence. 

Word processing is an essential part of 
serious programming, and Turbo BASIC 
has an editor that is up to the task. 


Handling Large Source Files 
The Turbo BASIC editor is limited to 64K- 
byte text files. The way around this prob- 


Edit 
Line 11 [o] 33 Insert indenl 


[ fn factorialin) recursive 
if n4z 1 then | 
[nfaclorial 2:1! exit def 


| (nfactorial = n 3 Infactorial(n-1) 


end 11 
An 


pnl det 
print "The factorial of 5 is 


Turbo BASIC's editor 
is very similar to 

the one used in Turbo 
Pascal and closely 
resembles WordStar. 


lem is to use $INCLUDE statements in 
your main program. Each $INCLUDE 
statement tells the compiler to read in the 
referenced source code module. 

If your program generates an error dur- 
ing compilation or execution, Turbo 
BASIC will load the error-causing module 
and activate the Edit window with the cur- 
sor on the point of the error. $INCLUDE 
files can themselves contain $INCLUDE 
statements (up to six levels deep). 

Turbo BASIC does not have an option 
for generating a compiler listing file. 
Listing files are invaluable in debugging 
and optimizing programs. They also en- 
able you quickly and reliably to relate the 
program counter values given in an error 
message to the source code that generated 
the executable program. Compiler listings 
also give you an inside view of how smart 
a compiler is, and they bring to light tech- 
niques a compiler uses. QuickBASIC 2.0 
doesn't give listings files, either. 


The Language 
Being BASICA-compatible largely defines 
the language features of Turbo BASIC. 


continued 
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Photo 2: Turbo BASIC screen showing a recursive factorial program. 
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Turbo BASIC (Prerelease Version) 
vs. QuickBASIC 2.0 


COMPILER PERFORMANCE (PARANOIA.BAS) 


These tests were done using a 669-line source program called PARANOIA.BAS, which includes extensive arithmetic and flow- 
control statements, but little in the way of graphics commands. The program was created as a floating-point benchmark. For further 
details, see “Paranoia: A Floating-Point Benchmark” by Richard Karpinski, February 1985, page 223. All times are in seconds. 


Compile and Link in Memory 


Compiler Time Comments 

Turbo BASIC 0.69f 42 8087 off, keyboard break enabled, bounds checking on, overflow checking on, stack overflow 
checking on. 

QuickBASIC 2.0 72 Debug on, ON ERROR enabled, RESUME enabled, optimized for speed. 


Compile and Link to an .EXE file 


Compiler Time .EXE file size Comments 
Turbo BASIC 0.69f 47 96,808 8087 off, keyboard break enabled, bounds checking on, overflow checking 
on, stack overflow checking on. 
QuickBASIC 2.0 100 (compile) 101,704 QB parameters /а/е/о/х/а (debug on, ON ERROR and RESUME enabled, 
+ 88 (link) = create stand-alone .EXE file, optimized for speed.) 
188 total 


RUN-TIME PERFORMANCE 


These tests were run using standard benchmark tests combined by Borland into a single program. The original source program 
compiled and ran without modification under Turbo BASIC 0.69f and QuickBASIC 2.0. The host compiler was an IBM PC with 512K 
bytes of RAM and a 4.77-MHz 8088 processor. Turbo BASIC was also benchmarked on a 4.77-MHz IBM PC with 512K bytes of 
RAM and an 8087 numeric coprocessor. QuickBASIC programs were compiled using /o/q options (create stand-alone .EXE files, 
optimize for speed, no error checking, no keyboard break checking). Turbo BASIC programs were compiled with no error checking 
and no keyboard break checking. All times are in seconds. 


Graphics (Screen Mode 1, CGA, 320 by 200 Pixels) 


Draw 500 Draw 320 Draw 500 320 vertical 200 horizontal Fill 200 Fill 200 
Run-time program creator circles lines boxes lines lines circles boxes 
Turbo BASIC 0.69f 43.0 49 45 45 03 69.6 3.2 
with 8087 
Turbo BASIC 0.69f 444 74 ГА 6.2 1.3 71.4 43 
without 8087 
QuickBASIC 2.0 53.4 5.7 5.2 48 0.4 93.5 31 
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Math (Add, Subtract, Divide, 10,000 Times; Multiply 20,000 Times) 


Floating-point Floating-point Mixed-mode Calculate 720 sines 

Run-time program creator Inteaer math sinale-precision double-precision floating-point and cosines 
Turbo BASIC 0.69f 15 36 38 2.2 09 
with 8087 
Turbo BASIC 0.69f 15 83.6 865 549 185 
without 8087 
QuickBASIC 2.0 15 17.4 28.1 23.3 4.8 
Loops 

FOR/NEXT, WHILE/WEND, 

floating-point FOR/NEXT, floating-point WHILE/WEND, 
Run-time program creator counter integer counter test variable integer test variable 
Turbo BASIC 0.69f 218 0.2 21.0 03 
with 8087 | 
Turbo BASIC 0.69f 3199 02 3123 04 


without 8087 


QuickBASIC 2.0 438 0.2 44.2 0.3 


Empty Function and Procedure Calls 


-loating-point Floating-point 
Integer function, Integ зг function, function, no function, four Procedure, no Procedure, four 


Run-time program creato parameters four parameters parameters parameters parameters parameters 
Turbo BASIC 0.69f 35 4.7 9.1 6.1 1.0 1.7 
with 8087 

Turbo BASIC 0.69f 3.5 4.7 201 21.8 09 1.7 


without 8087 


QuickBASIC 2.0 3.7 46 56 6.4 46 5.0 


Savage Benchmark (Accuracy Test) 


Double precision Single precision 
Run-time program 
creator Time Result Error Time Result Error 
Turbo BASIC 0.69f 47 2500.000000000005 50x10112 4.6 2500.0 0.0 
with 8087 
Turbo BASIC 0.69f NA NA NA NA NA NA 
without 8087 ‘ 
QuickBASIC 2.0 1753 2499.999999941009 5.899х1018 479 2403.318 96582 


This test calculates the value of TAN(ATN(EXP(LOG(SQR(A*A)))) for A=1 to 2500. The value 1 is added to each result, which at the 
end should equal 2500 exactly. (Note that single-precision results for Turbo BASIC are accurate only within the limitations of single 
precision; ti naccurate digits are to the right of the least significant single-precision digit, and thus are not shown.) The program 
would not! under Turbo BASIC 0.69f without a numeric coprocessor available. 
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IEEE 
DATA 
FORMATS RANGE 


Word integer 10* 


TURBO BASIC 
DEF type 


DEF INT 
DEF LNG 
DEF SNG 
DEF DBL 


Short integer 10? 
Short real TOUT 
Long real ДО 


Temporary real am 


TURBO BASIC 


STORAGE FORMAT (MOST SIGNIFICANT BYTE FIRST) 


PRECISION от O;7? dO? 
16 Bits Tu 1, 
32 Bits Tay 1, 
24 Bits 
53 Bits _ 
64 Bits 


INTEGER: 1 
REAL: (-1y(2*?^5) (Fa. Fy.. ) 


O| 7 


Twos complement 


017 0/7 OF) OF O17 0 


Two's complement 


E BE o NM 


BIAS = 127 FOR SHORT REAL 
1023 FOR LONG REAL 
16383 FOR TEMPORARY REAL 


Figure 1: JEEE numeric data types supported by Turbo BASIC. 


However, Turbo BASIC includes several 
important enhancements and additions to 
BASICA. 

The most important difference concerns 
number-crunching capabilities. Turbo 
BASIC numeric data types correspond to 
those defined in the proposed IEEE 
microprocessor floating-point and ex- 
tended precision integer data types and 
implemented in the Intel 80x87 numeric 
coprocessor. 

Using the terminology of the Intel 
80x87 documentation, Turbo BASIC sup- 
ports word integers (two bytes, 16-bit 
precision), short integers (four bytes, 
32-bit precision), short reals (four bytes, 
24-bit precision), and long reals (eight 
bytes, 53-bit precision). Furthermore, all 
temporary floating-point values are stored 


The original micro- 
UPS that brought 
standby AC power to 
Apple users in 1880. Stil the 
POWER SOLUTION for serious 
applications of the MAC, small 
micros, and portables. 


Model 9012060 $350. FCC(15A&B). 


— Cuesta Systems Corporation 


3440 Roberto Court 
San Luis Obispo, California 93401 
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as temporary reals (IO bytes, 64-bit preci- 
sion) as required in the IEEE standard. 
Figure | defines these types more speci- 
fically. 

In Turbo BASIC terminology, these 
numeric data types are called integer, long 
integer, single precision, and double preci- 
sion. Except for long integer, the names 
are familiar and preserve compatibility 
with Microsoft BASIC. But the internal 
differences are very important, since they 
make Turbo BASIC numeric data fully 
compatible with the requirements of the 
Intel numeric coprocessor 80x87 chip 
family, so that floating-point operations 
can be offloaded onto the 8087 without re- 
quiring a time-consuming data conver- 
sion. 

Contrast this with Microsoft BASIC's 


“= Now, POWER 
400 PROTECTION and 
~ | MASTER CONTROL 


for full-size micros. Filters 
electrical noise/spikes and 
provides up to 10 minutes of AC 
power for the AT and supermicros 
Model 40012060 $695. UL-E101268. 


three traditional numeric data types: in- 
teger (16 bits, the same as Turbo 
BASIC’s); single-precision (24 bits, ap- 
proximately the same as Turbo BASIC's); 
and double-precision (8 bytes). For inter- 
nal, temporary values, Microsoft uses the 
double-precision data type. To use the 
numeric coprocessor where it matters 
most—for double-precision operations— 
every Microsoft value would have to be 
converted to the long-real format and the 
result converted back again to Microsoft 
double-precision. This latter step could 
present problems, since the range of long 
reals is many orders of magnitude greater 
than Microsoft's double-precision 

(+102 308 as opposed to +10+38, 
Of course, you pay a price for the added 
continued 
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The Smart Series by Innovative Software 


Optimism for Electronic Mati Decining 
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Mirage by Zenographics 


PUT COLOR IN YOUR HANDS, 


ColorMaster? plotter/printer and 
your PC. That's all it takes to put living 
color into your presentation. Reports, 
memos, renderings, even transparencies 
projected on the screen. All in fantastic 
full-color. Fast. 

You can get a whole page of highly 
color-saturated graphics printed out in a 
minute. Or only 20 seconds for a page of 
printed black and white text. 

ColorMaster's speed comes from 
advanced thermal transfer printing tech- 
nology. So, quickly and quietly, the 
Color Master plotter/printer can produce 
high resolution color graphics up to 20 
times faster than a pen plotter. 

ColorMaster is ready to run with 
most popular graphics packages you 
might already be using, like Lotus? 1-2-3,® 
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Chart-Master™ Dr. Halo" and more.” 
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ColorMaster 1s printing. What's more, 
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software compatibility. Richly colored 
graphics. High-speed text. Along with 
worldwide support, service, and 25 years 
experience 1n com- 
puter graphics. 
With CalComp, 
you get it all. 
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1-800-CALCOMP, 
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Anaheim, CA 
92803. 
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precision when a numeric coprocessor is 
not present. In that case, Turbo BASIC 
does all its floating-point arithmetic using 
8087 emulation at a much slower pace. 
And since all floating-point operations 
must be done in the 80-bit format—even 
when the operands are single-precision— 
the slowdown is considerable. For that 
reason, Borland acknowledges that Quick- 
BASIC will likely outperform Turbo 
BASIC in single-precision arithmetic 
when the 8087 chip is not available in the 
host computer. However, Borland pro- 
grammers say that version 1 of Turbo 
BASIC will be close to QuickBASIC 2.0 
on double-precision operations, even 
without the 8087. 

The range of word integers (Microsoft's 
integer type) is —2' to 2!°—1, ог —32,768 
to 32,/67. This range seems especially re- 
strictive in machines with an address 
space of 224 bytes. The range for Turbo 
BASIC’s long integer types is —2?! to 
231—1, or —2,147,483,648 to 2,147,483,647, 
which is more than adequate for handling 
memory address references and other de- 
manding integer-arithmetic problems. Of 
course, the long integers consume twice 
as much memory and require more time 
for processing, but they allow you to do 
things in integer arithmetic that would re- 
quire resorting to single-precision in 
Microsoft BASIC, with the consequent 
slowdown and introduction of round-off 
errors. 

One good use for the long integer type 
is with monetary data, where floating- 
point approaches require extra work to 
avoid errors in the cents columns. Using 
long integers and counting money in cents 
rather than in dollars avoids the problem 
for dollar amounts up to $21,478,836.47. 
(The decimal place is dropped into place 
when the value is printed.) 

Our test results using the prerelease ver- 
sion of Turbo BASIC showed the power 
of the numeric coprocessor, with a pre- 
dictably degraded speed when Turbo 
BASIC had to perform 8087 emulation; 
nevertheless, the answers came out the 
same (with an 8087 or 8087 emulation). 
Borland programmers say the times of 
8087 emulation will be substantially im- 
proved in version 1 of Turbo BASIC. 

Recursion is another strong feature of 
Turbo BASIC not present in QuickBASIC. 
A function or subprogram may include 
calls to itself, passing and retrieving 
parameters in the process. This feature is 
possible because Turbo BASIC allows 
local variables—variables that are placed 
on the stack and initialized each time a 
module is entered. That way, a parameter 
is not destroyed when a module is entered 
recursively; the stacked parameters are 
removed from the stack one at a time with 
each exit from the subprogram. Problem- 
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Table 1: Enhancements and new features of Turbo BASIC as compared with 
QuickBASIC 2.0. Unless stated otherwise, QuickBASIC lacks the specified 


feature. 

Keyword Description and comments 

Metastatements 

SINLINE Allows inclusion of relocatable machine language cade, 
represented as a sequence of one-byte values. Alter- 
natively, you may specify a file containing the relocatable 
machine code. 

SIF/SELSE/SENDIF Allows conditional compilation of source-code blocks. 

SEVENT Controls the generation of event-trapping code so that 
not every part of a program has the associated overhead 
of event trapping. 

$COMn Specifies the size of the communications buffer for 
COM1 or COM2. 

SSEGMENT Declares a new code segment; this allows a main pro- 
gram to exceed 64K. 

$SOUND Specifies the size of the sound buffer. 

$STACK Declares the size of the run-time stack. 

SSTATIC Declares the default array allocation to be static. 

SDYNAMIC Declares the default array allocation to be dynamic. 

Statements 


and functions 


BIN$ function 


CALL statement 


CALL ABSOLUTE 
statement 


CALL INTERRUPT 
statement 


CEIL function 


CHAIN statement 


CLNG function 


CVMD and CVMS 
functions 


DECR function 


DEFLNG statement 
DELAY statement 


DIM statement 


Returns the binary string equivalent of a number; similiar 
to HEX. 
Invokes a STATIC, RECURSIVE, or INLINE procedure; in 
the first two cases, parameters are checked for type and 
number. 


Invokes an assembly language routine. Parameters may 
be specified in the command line or implicitly through 
values preassigned via the REG function. QuickBASIC 
lacks the REG function. 


Generates the system interrupt for access to BIOS and 
DOS functions. Parameters are passed to the system im- 
plicitly through values preassigned via the REG function; 
parameters are returned through the same function. 
QuickBASIC lacks the REG function. 


Returns the arithmetic ceiling, the smallest whole number 
greater than or equal to its argument. 


Passes control to a Turbo BASIC chain module (ex- 
tension .TBC), leaving the run-time module resident; 
variables declared as COMMON are retained; similar 
feature in QuickBASIC. 

Converts a numeric expression to a long (4-byte) integer. 
Convert Microsoft-format double- and single-precision 
values stored in random disk file format to Turbo BASIC 
IEEE form, to allow Turbo BASIC program to read 
Microsoft BASIC random files containing numeric data. 
Decrements the value of a variable by 1 or by a 
specified amount; executes faster than the corresponding 
assignment statement with a subtraction: A=A-1. 
Declares the default type for a variable as long integer. 
Causes a pause for a specified number of seconds; in- 
dependent of the machines clock speed. 

Declares an array; lower bounds and upper bounds may 
be specified; e.g., DIM GMT(-12|12) QuickBASIC allows 
only O and 1 as lower bounds. 


Keyword 


Statements 
and functions 


DO/LOOP statements 
ENDMEM function 


ERADR function 


EXIT statement 


EXP2 and EXP10 
functions 


FRE function 


GETS function 
INCR statement 


INSTAT function 


LCASES function 
LOCAL statement 


MEMSET statement 


MKMD$, MKMS$ 
functions 


MTIMER statement 
and function 


PUTS statement 
OPEN BINARY 


REG function and 
statement 

SEEK statement 
SELECT CASE 
statement 
SUB/END SUB 


statement 


UCASES function 


TURBO BASIC 


Description and comments 


Set up a loop with optional WHILE and UNTIL con- 
ditions at either end. 

Returns a long integer representing the end of physical 
memory. 

Returns a long integer representing the position of the 
most recent error. The value returned can be given to the 
Runtime error function to find the corresponding place in 
the source program. 

Allows exiting from a program structure (SELECT CASE, 
FOR/NEXT, DO/LOOP, WHILE/WEND, IF/END IF, DEF 
FN, SUB END). More general than QuickBASIC's 
version. 


Calculate 2 and 10 raised to the specified power. 


Returns a long integer representing the number of bytes 
of free memory in the string area, in the array space, or 
on the stack, depending on the value of the argument. 
Reads a string from a BINARY file. 


Increments the value of a variable by 1 or by a specified 
amount; executes faster than the corresponding assign- 
ment statement with an addition: А=А+1. 

Returns a numeric flag indicating whether the keyboard 
buffer contains any characters; does not remove 
characters from the buffer. 

Returns the argument string converted to lowercase. 
Declares variables in a procedure or function to be local; 
local variables are stored on the stack and initialized 
upon each entry to the function or procedure, allowing 
recursive calls. 

Declares an upper memory limit to be used by the ex- 
ecutable program; address is specified as a long integer. 
Convert Turbo BASIC single- and double-precision values 
to Microsoft random disk file format. 

Function reads, statement resets, the microtimer; accurate 
to 2 microseconds, 

Writes a string to a BINARY file. 

Opens a file in BINARY mode (not available in Quick 
statement BASIC). 

Statement sets, function returns, a value in the micropro- 
cessor register buffer; used before and after calls to 
assembly routines and system interrupts. Register is 
specified as a number from O to 9. 

Sets the position in a binary file to a specified byte offset 
from the beginning. 

Sets up an expression testing and branching block. 


Defines a subprogram or procedure, which may have 
any of the following; LOCAL, STATIC, and SHARED 
variables. 


Returns the argument string in all uppercase. 


solving routines that apply the same logic 
steps at various levels are naturals for 
recursion, as are many mathematical rou- 
tines such as factorials (see photo 2). 

Turbo BASIC adds two block structure 
elements that are available in True BASIC 
but not in QuickBASIC 2.0: DO/LOOP 
with WHILE and UNTIL conditions at the 
beginning or end of a block and SELECT 
CASE structures. Both constructs are key 
features of any structured language, allow- 
ing programs to be written in a way that 
corresponds to the logical structure of a 
problem at hand. 

Another Turbo BASIC feature absent 
from QuickBASIC (but present in True 
BASIC) is programmable lower bounds 


for arrays. For instance, an array called 


moderntimes might be set up with a 
lower bound of 1920 and an upper bound 
of 1987, using the statement 


DIM moderntimes (1920|1987) 


Table 1 summarizes the highlights (new 
or enhanced keywords) of Turbo BASIC 
as compared with QuickBASIC 2.0. 


Conclusions 

Will Turbo BASIC be another Turbo 
Pascal? It offers many of the features that 
made that language such a smash hit: the 
production of stand-alone executable ap- 
plications; no royalties or licensing fees; 
a versatile, intuitive user interface; a good 
program editor; fast compilation; fast ex- 
ecution of completed applications; and 
significant enhancements or additions to 
the "standard" language. The big dif- 
ference is that Turbo Pascal didn't have to 
confront a popular de facto standard like 
Microsoft BASIC. 

For the time being, Turbo BASIC offers 
some significant advantages over Quick- 
BASIC 2.0. Chief among these are 8087 
support in hardware and emulation; pro- 
duction of executable, royalty- and license- 
free programs; recursion; and conditional 
compilation. 

Using just a preliminary version of 
Turbo BASIC, it is not possible to get 
definitive timings of Turbo BASIC's ex- 
ecutable programs in the absence of an 
8087. However, it is clear that with the 
8087 available, Turbo BASIC vastly out- 
performs QuickBASIC. (See the perfor- 
mance chart.) 

At the very least, the arrival of Turbo 
BASIC will certainly apply further pres- 
sure to Microsoft to make some long over- 
due changes in the company’s flagship 
programming language. In the meantime, 
since Turbo BASIC costs just $99.95 and 
is generally compatible with Microsoft 
QuickBASIC, BASIC programmers and 
would-be BASIC programmers should take 
a close look at Borland’s new baby. @ 
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COMPATIBLE DESIGN. 
INCOMPARABLE PERFORMANCE. 


INCREDIBLE VALUES. 


CHOOSE FROM THESE COMPLETE SYSTEMS. 


PC’S LIMITED TURBO РС" ™ 


Monochrome Systems 


* Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz 

* 640K on Motherboard 

* AT™-Style Keyboard 

* 130 Watt Power Supply 

* Hercules Compatible Graphics Adapter with one Parallel Port 

* PC's Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 


with two 360K Floppy Disk Drives— $ 8 5 0 


with one 360K Floppy Disk Drive and one 2 0 Meg, 65 MS Hard Disk Drive— $ 1199 


EGAds! Color Systems 


e Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz 
e 640K on Motherboard 

e AT"-Style Keyboard 

* 130 Watt Power Supply 

* PC’s Limited EGAds! Card 

e PC's Limited EG Ads! Monitor 


with two 360K Floppy Disk Drives— $ 1 2 2 9 


with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— $ 1 589 


PC's Limited 2865 pem = шы = — "TNNT om 


Monochrome Systems 


* [ntel 80286 running at 8 MHz 

* 1024K on Motherboard 

* 1.2 Meg Floppy Disk Drive 

* Combined Floppy and Hard Disk Controller 

e AT™-Style Keyboard 

© 192 Watt Power Supply 

® Clock/Calendar with Battery Backup 

* Hercules Compatible Monochrome Graphics Card 

• 2 Serials and 2 Parallel Ports 

* PC's Limited Мопо-ПА Flat Screen Monochrome Monitor with Tilt and Swivel Base 


with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— 179 5 


with 30 Meg, 40 MS Hard Disk Drive, AT™ Standard Chassis— $ 2 19 5 


EGAds! Color Systems 


e Intel 80286 running at 8 MHz 

* 1024K on Motherboard 

* 1.2 Meg Floppy Disk Drive 

* Combined Floppy and Hard Disk Controller 
e AT™-Style Keyboard 

e 192 Watt Power Supply 

* Clock/Calendar with Battery Backup 

e PC's Limited EGAds! Card 

e 2 Serials and 1 Parallel Ports 

e PC's Limited EGAds! Monitor 


with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 2 19 5 


with 30 Meg, 40 MS Hard Disk Drive, AT™ Standard Chassis— $ 2 595 


PC5 Limited А НЫ. 


Monochrome Systems 


* Intel 80286 running at 12 MHz 

* 1024K on Motherboard 

* 1.2 Megabyte Floppy Disk Drive 

* Combined Floppy and Hard Disk Controller 

* AT™-Style Keyboard 

e 192 Watt Power Supply 

* Clock/Calendar with Battery Backup 

* Hercules Compatible Monochrome Graphics Card 

e 2Serials and 2 Parallel Ports 

© PC's Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 


e AT"-Standard Chassis 
with 30 Meg, 28 MS Hard Disk Drive— $ 3 09 5 


with 40 Meg, 28 MS Hard Disk Drive— $ 3 2 9 5 
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EGAds! Color Systems 


e intel 80286 running at 12 MHz 

* 1024K on Motherboard 

* 1.2 Megabyte Floppy Disk Drive 

* Combined Floppy and Hard Disk Controller 
* AT™-Style Keyboard 

e 192 Watt Power Supply 

* Clock/Calendar with Battery Backup 
e PC's Limited EGAds! Card 

• 2 Serials and I Parallel Ports 

* PC's Limited EGAds! Monitor 

e AT™-Standard Chassis 


with 30 Meg, 28 MS Hard Disk Drive— $ 3495 
with 40 Meg, 28 MS Hard Disk Drive— $ 2695 


MEGAHERTZ 80286 


y 
NAT. 2 


CE Дд, Ча, аа ч 
: ААДА БШШШ 


(Tape backup optional) 


A GUARANTEE THAT STANDS UP. 


PC’s Limited has established itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the 
pack, too. Here are our terms in plain English. 


30-Day Total Satisfaction Guarantee—Any item bought from PC’s Limited may be returned within 30 days from the date it was shipped for a 
full refund of your purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging 
intact. Returned items must be shipped prepaid and insured, and must bear a PC’s Limited Credit Return Authorization (CRA) on the shipping 
label. 


One Year Limited Warranty —PC's Limited warrants the products it manufactures to be free from defects in materials and workmanship for one 


year following the date of shipment from PC's Limited. During the one year warranty period, PC's Limited will repair or replace, at its option, 
any defective products or parts at no additional charge, provided that the product is returned, shipping prepaid, to PC's Limited. 


EPC'S LIMITED 


To buy PC's Limited computers, call us directly at 1-800-426-5150. 
Calls inside Texas, 1-800-252-8336. 
1611 Headway Circle, Building 3, Austin, Texas 78754 


Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624-9896 or PC's Limited BBS (512) 339-4127 
Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC's Limited, Telex No. 9103808386 PC LTD FAX (512) 339-6721 


= 
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MICROWAY MEANS 8087 PERFORMANCE 


FastCACHE-286" 


Runs the 80286 at 8.5 or 11 MHz and the 
80287 at 5, 6 or 11 MHz Includes 8 
kbytes of 55ns CACHE Works with more 
PCs than any other accelerator, including 
Leading Edge Model D, Compaq, and 
Turbo motherboards. Includes 8088 
Reboot Switch, DCache and Diagno- 

| From $449 


ACQUISITION and 
REAL TIME TOOLS 


Unkelscope" - A real time data acquisi- 
tion, control and process software pkg. 
87 FFT" - The fastest PC FFT package 
available! Written in assembly language, 
it performs forward and inverse FFTs on 
real and complex arrays occupying up to 
512K of RAM. Callable from most 8087 
compatible compilers ............ $200 
87 FFT-2" — For two dimensional FFTs. 
TransView Menu driven FFT Spectrum/ 
transfer analyzer.................... $250 
RTOS - REAL TIME OPERATING SYSTEM 
A multi-user, multi-tasking real time oper- 
ating system Includes a configured ver- 
sion of Intel’s iRMX-86, LINK-86, LOC-86, 
LIB-86, OH-86. For the PC, XT, AT and 


СОМРАО.......................... $600 
INTEL COMPILERS Available for RTOS! 
A2D-160" 

The Fastest 12 bit 

A/D Converter 


$1295 


160,000 Samples per second 

Pseudo Random Noise Generator/DAC 
Optional signal conditioners 

AFM-50" Programmable Low Pass 
Filter Module..................... $225 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


Micro: " 


02364 USA 
(617) 746-7341 
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8087 SOFTWARE 


IBM BASIC COMPILER 
MICROSOFT QUICK BASIC 
87BASIC COMPILER PATCH 
IBM MACRO ASSEMBLER 
MS MACRO ASSEMBLER 
87 MACRO/DEBUG 
MICROSOFT FORTRAN 


STSC APL*PLUS/PC 
STSC STATGRAPHICS 
SPSS/PC+ 

87SFL Scientific Functions 


287 Turbo runs the 80287 
at 10 or 12 MHzin the IBM 
PC AT, compatibles and the 
newCompaq386 with 100% 
software compatibility. 

TO MEI: vies said аш $450 


PC Magazine “Editor’s Choice" 


MICROWAY SOFTWARE 


FOR THE 8087 
FASTBREAK for 1-2-3 
HOTLINK for 1-2-3 
MATRIXPAK, 87SFL 
OBJ-ASM 
DFixer, DCache, DOptimizer 
87 BASIC, 87 BASIC/INLINE 
87 MACRO, 87DEBUG 
87 VERIFY, 87TEST 

PC-PAL" 

PROGRAMMER 


The simple, fast and inexpensive way to 
program PALs in your PC or AT. Works 
with virtually all 20 and 24 pin devices 
from MMI, TI and NSC. Includes all the 
software needed to read, write and verify 
PALs Works with JEDEC files and in- 
cludes a compiler for MMI standard PAL 
WOES s са vede US $395 


The World Leader . 


in 8087 Support! 


NUMBER 
SMASHER/ECM" 


Triples the speed of CAE 
and all applications! E 


From 


$599 


8086/8087 
Accelerator 
Pius 
A Megabyte for DOS! 
For the IBM PC, XT and compatibles 
PC Magazine * Editor's Choice" 


8087 UPGRADES 


All MicroWay 8087s include a one year 
warranty, complete MicroWay Test Pro- 
gram and installation instructions. 


8087 5 MHz................... $114 
For the IBM PC, XT and compatibles 
8087-2 8 MHz................ $149 
For Wang, AT&T, DeskPro, NEC, Leading Edge 
80287-3 5 MHz.............. $179 
For the IBM PC AT and 286 compatibles 
80287-6 6 MHz ............. $229 
For8 MHzAT and compatibles 

80287-8 8 MHz ............. $259 
For the 8 MHz80286 accelerator cards 
80287-10 10 MHz.......... $395 
For the Compaq 386 

INTEL Above BOARD ........... CALL 


Call for prices on V20, V30, 
64K, 128K and 256K RAM 


287 TURBO-PLUS" 


Speeds up your AT 


Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 


287TURBO-PLUS 
With 80287 10 МА, oi iv cece ase $549 
With 80287 12 MHz gi $629 


MicroWay Europe 

32 High Street 
Kingston-Upon- Thames 
Surrey England KT1 1HL 
Telephone: 01-541-5466 
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CIARCIA’S CIRCUIT CELLAR 


Steve Ciarcia 


Build a 


Trainable Infrared 
Master Controller 


This device can control all your home entertainment equipment 


First of all, this is not the 
second part of a two-part 
article. As you will come to 
understand, this month's 
project is the solution to a 
problem I aggravated by 
building last month's project (an infrared 
remote control for my home control sys- 
tem). Confused? Let me explain. 

While people residing in warm climates 
tend toward Jacuzzis and hot tubs, some 
of us who live in colder climates prefer 
not to tempt fate and brave the elements 
for about six months of the year. Of 
course, I could succumb to the winter 
sports thing. You know, skiing, skating, 
snow this, and snow that, but it would be 
much too great a chore at this stage to 
reorient my sedentary lifestyle to enjoy 
northeast winters. I hibernate like most in- 
digenous mammals and wait for the color 
outside the window to metamorphose 
from white to green. 

About a year ago, I decided that holing 
up in the cellar for six months a year was 
antisocial. While the isolation proved 
beneficial in coming up with great proj- 
ects for the summer and fall issues, I did 
find thatby thetime March rolled around, 
I looked very much like a bear that was 
leaving his cave, and I communicated just 
about as well. 

In an attempt to improve the quality of 
winter life and break the cycle of hiber- 
nation, this last year I decided to spend 
some of the time aboveground (upstairs) 
in an environment that allowed me to 
observe the realities of my existence 
(through the windows) and absorb the 
cumulative knowledge of our culture 
(watch TV). 

In layman’s terms, I built a media room. 
Not just a TV den, mind you, but a room 
where I could be immersed in a synthe- 
sized environment so far from the ice and 
snow that six months seemed like over- 


night. Of course, this audiovisual experi- 
ence was tastefully produced by massive 
amounts of electronic equipment. 

The beautiful scene of the tropical 
island was accurately reproduced on a 
Kloss 2000 projection TV. You'd think you 
were sitting next to that tinkling waterfall 
as the music moves above and around you 
in complete surround sound. And when 
the warm breeze of island spring (actual- 
ly the heat wafting from the seven ampli- 
fiers) is tumultuously interrupted by a hur- 
ricane faithfully reproduced with 2400 
watts of Nakamichi audio power through 
a pair of B&W 808s (180 pounds each), 
two Speakerlab subwoofers, and 11 Can- 
ton surround speakers, you feel like the 
walls are about to explode. Sometimes it 
is good not to have neighbors. 

Enough of warm breezes. I now had a 
new problem. In addition to all the audio- 
visual stuff, there were a couple of VCRs, 
an FM tuner, and a CD player. All this 
equipment required the 14 remote hand- 
held controls shown in photo 1. Media 
rooms are a great idea, but you can't ex- 
pect people to glue a dozen remotes on a 
long board. There had to be a better way. 


IR Master Controller to the Rescue 
This month's project, an infrared Master 
Controller that takes charge of all your 
gadgets, can prevent "controller clutter." 
It “learns” the infrared signals for each 
function and plays them back on com- 
mand. It uses a six-button keypad to select 
the device and functions, shown on a two- 
line LCD, and a single button, Do It, to 
execute what's selected. 

I am not the first person to design a 
trainable remote control. More than a year 
ago, I bought a similar device made by 
General Electric, called Control Central. 
This device could be trained to simulate 
the functions of four remotes. 

Control Central and similar commercial 
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units have two major shortcomings. First, 
all the acquisition, data-reduction, pro- 
cessing, and memory circuitry is con- 
tained in the single hand-held unit. Given 
the finite physical size of today's integrated 
circuitry, there is a limit to the capacity 
of such a device that allows it to still be 
cost-effective. Second, it is designed for 
use by a mass audience assumed to have 
a finite set of electronic devices. The but- 
tons have predesignated nomenclature, so 
it is not user-programmable. 

You can still train your GE controller 
to simulate the remote control for your CD 
player. The Mute button on the GE unit 
could be trained to be the Auto Repeat on 
your CD player remote, for example. Un- 
fortunately, every time you want to repeat 
a CD, you'll have to remember to press 
Mute since there is no Repeat button on 
the GE. 

I am not criticizing the GE Control 
Central. I am merely making a case for 
designing something different for a very 
vertical, gadget-happy, affluent audience: 
BYTE readers. Why tie a design to the 
lowest common denominator. Instead, yell 
"let them eat cake" and demand the 
remote to end all remotes: the Circuit 
Cellar Master Controller! 

The shortcomings of the GE and other 
trainable remotes are the strengths of the 
Master Controller. Rather than attempt to 
contain all the necessary intelligence and 
processing circuitry, the Master Controller 
temporarily utilizes an external computer 

continued 


Steve Ciarcia (pronounced ‘‘see-ARE-see- 
ah’’) is an electronics engineer and com- 
puter consultant with experience in pro- 
cess control, digital design, nuclear in- 
strumentation, and product development. 
The author of several books on elec- 
tronics, he can be reached at PO. Box 
582, Glastonbury, CT 06033. 
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Infrared controllers 

are not compatible 
because each 
manufacturer speaks in 
a different language. 


as a user-programmable interface. Also, 
rather than having buttons with fixed- 
function nomenclature, the Master Con- 
troller incorporates a scrolling LCD to 
identify unit designations (devices) and 
functions (commands). Device designa- 
tions like "Bedroom VCR” or “Naka- 
michi preamp” and commands like “Ср 
repeat/all" or “slow motion" are used in- 
stead of remembering what the Mute but- 
ton was supposed to do. 

The Master Controller uses an IBM PC 
for training. After that, it is battery- 
operated and completely independent. 
The IBM PC is connected to the Master 
Controller via an RS-232 interface and is 
used toset up menus of devices (receivers, 
CD players, tape decks) and functions for 
each device (turn on, play forward, etc.). 
After a menu is downloaded to the Master 
Controller, each function is "taught" and 
tested. Next, the completed menu and syn- 
thesis data are then uploaded to the IBM 
PC and stored on disk (in case you want 
to load it into another Master Controller 
or add another device later without re- 
training all of them). 

The Master Controller's IBM PC pro- 
gram can also combine sets of infrared 
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signals once they are trained for their 
respective devices. I can now use a single 
Master Controller button to turn on the 
audio system, route the output to the liv- 
ing room, select the CD player, move to 
the third selection, and repeat it forever. 
Compared to other commercial con- 
trollers, the Master Controller solves the 
IR remote plague hands down. Because 
it uses an external computer for functional 
modifications by the user, more room is 
available for its ultimate task. Instead of 
four remotes, the Master Controller can 
be trained to simulate the functions of 16 
individual remote controls complete with 
descriptive command designations. 


An Infrared Introduction 

Most infrared remote controls are func- 
tionally similar. The microprocessor in 
the remote controller creates a stream of 
bits that is turned into on/off pulses of IR 
light from an IR LED. An IR-sensitive 
photodiode in the receiver turns the light 
pulses back into an electrical signal from 
which the original bits can be extracted. 

The IR LED’s fast on-and-off action 
creates a carrier signal. The carrier is then 
turned on and off to form the individual 
bits of the message. Each controller uses 
a different carrier frequency, sets different 
bit timings, and ‘assigns different mean- 
ings to the bits in the message. The reason 
that controllers are not compatible is that 
there is no standard for the format of the 
bits in the message. Each manufacturer 
speaks in a different language. 

The Master Controller sidesteps this 
problem by simply recording and playing 
back the infrared signals without attempt- 
ing to decode the messages. It’s just like 


CMEX CELLAR 
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Photo 1: The six-button Master Controller can duplicate the functions 
of the 14 controllers shown in the background. 
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a tape recorder. You can record English, 
Russian, and Spanish on the same tape 
because they all occupy the same frequen- 
cy bands, and you don't have to understand 
the languages to play them back. 

This scheme works because of a limited 
range of differences in the IR signals. The 
controllers I’ve tested had carrier frequen- 
cies ranging from 32 to 48 kilohertz. Each 
message bit has between 10 and 30 car- 
rier cycles, and there are two different car- 
rier modulation systems: pulse-width 
modulation and pulse-position modula- 
tion. Last month I explained pulse-width 
modulation. Pulse-position modulation 
works by determining the time when a bit 
occurs relative to a fixed starting point. 


The Heart of the Master 

An Intel 8031 single-chip microprocessor 
running a program stored in a 2764 
EPROM directs the operation of the rest 
of the circuitry. (See photos 2 and 3 and 
figure 1.) The menus and IR signals are 
stored in a single 32K-byte battery-backed 
static RAM. The user interface consists 
of a two-line LCD and a six-button key- 
pad. The keypad is either a simple mem- 
brane matrix or individual keys arranged 
in a matrix that is scanned by the 803]. 
This eliminates the need for a keyboard 
encoder. Two keys each are used for 
device and function up/down scrolling on 
the LCD. A fifth button, Do It, executes 
the device/function command appearing 
on the display. A sixth button, Learn, is 
used for training. 

The LCD has 20 characters on each of 
two lines. The interface to it requires only 
six wires: four data bits, one timing 
strobe, and an address line. The display’s 
internal character generator converts 
ASCII data into character dots, so the 
8031 can communicate directly in ASCII. 

A TIL413 photodiode converts the IR 
signals from other remote controllers in- 
to a discernible logic signal. Because the 
Master Controller and the remote are 
placed close together during training, 
there is no need for the sophisticated 
signal processing that’s required to detect 
weak IR signals across a room. The 
Master Controller photodiode circuitry 
was designed to accept strong IR signals 
only. You should position the remote- 
control unit within a few inches of the 
Master Controller’s photodiode. If it’s too 
far away, the Master Controller will “see” 
nothing. If it's too close, the Master Con- 
troller will receive a distorted signal. A 
little experimenting with each controller 
will locate the correct position. 

An LM3ll comparator converts the 
photodiode input signal to a TTL-level 
signal. А 74L S164 shift register samples 
the output from the LM3ll at a 1-mega- 
hertz rate and converts the data into 


parallel format. The 8031 reads the shift 
register every 8 microseconds while it is 
learning a new IR signal. This data is 
stored in RAM for later analysis. 

At the transmitting end, the process is 
reversed. Although the 8031 is a fast 
microprocessor, it cannot generate both 
the carrier and bit timing of the IR signals 
instantaneously. To lighten the processing 
overhead, an 8254 programmable inter- 
val timer controls the IR carrier frequen- 
cy and duty cycle as well as the duration 
ofeach message bit. The 8031 sets up the 
8254's registers for each bit of the IR 
message. 

A pair of TIL39 infrared LEDs produce 
the IR signal. Because the human eye can- 
not see IR light, a visible LED is con- 
nected in parallel as an indicator. The 
LEDs are switched by a field-effect tran- 
sistor driven by a standard logic gate. The 
FET is an efficient way to interface logic 
levels with real-world devices because it 
directly translates an input voltage into an 
output current. 


Power 

Power is an important consideration in any 
battery-operated device. The Master Con- 
troller was designed to use either 74L S or 
74HC devices at 5 volts. The 5 V is de- 
rived from a 6-V battery (four AA cells) 
using a special low-dropout voltage 
regulator. While LS takes considerably 
more power than HC, the duty cycle is 
low. The Master Controller need only be 
powered up long enough to set the device 
and function and press Do It. It can be 
shut off afterward. Admittedly, I could 
have spent more time developing auto- 
matic power up/down circuitry, but it 
would have complicated the design and 
added more software. Feature-specific cir- 
cuit tailoring will have to wait. 

Turning the power on and off is not a 
problem. The 80315 system software 15 
contained in a 2764 EPROM, and the 
LCD and IR data are contained in battery- 
backed RAM. The memory is a 32K by 
8-bit static low-power CMOS RAM chip. 
The backup circuit consists of two 3-V 
lithium batteries and a Dallas Semicon- 
ductor DS1210 battery-backup controller 
chip. The DS1210 senses loss of the +5-V 
supply voltage and automatically write- 
protects the RAM as it switches power to 
the battery. The second battery is neces- 
sary only if the first one fails. 


Signal Processing 

As you can see from the schematic in 
figure 1, most of the Master Controller's 
functions are done in software. It's worth- 
while to look more closely at the process- 
ing required for the learning and repro- 
duction of the IR signals. The IR carrier 
frequency is about 40 kHz, giving a 
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period of about 25 ps. The particular fre- 
quency used by a controller must be mea- 
sured precisely because each microsecond 
of error changes the reproduced frequen- 
cy by about 4 percent. While this doesn't 
sound like much, when the Master Con- 
troller reproduces the IR signal, the 
receiver could completely ignore it. The 
reason for this is that the IR receivers in 
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consumer electronic gear must detect faint 
IR signals. 

Generally, the receivers use a phase- 
locked loop, tuned to the remote unit’s 
carrier frequency. The PLL can handle a 
10 to 20 percent frequency error, but the 
design margins include errors due to 
temperature, voltage, and other effects. 

continued 
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Photo 2: Component side of the Master Controller, showing the 2764 EPROM 
and 8031 CPU (center left and right). The backup batteries and Dallas 
Semiconductor DS1210 battery controller are in the bottom center and right. 
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Photo 3: The etch side of the Master Controller showing the 2-line 
by 20-character LCD and six control buttons. 
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Figure 1: Master Controller schematic diagram. 
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The whole margin isn’t available for the 
Master Controller. An 8031 with a 
12-MHz crystal can execute most instruc- 
tions in | or 2 ys. The shortest possible 
loop used to sample an input pin takes 
2 us. While this might seem very fast to 
you, reading and storing the value takes 
much longer and necessitates some form 
of input buffering. 

The solution involves using а 74L S164 
shift register to accumulate 8 bits of IR 
signal at a 1-MHz clock rate (see figure 
2). The shift register in turn is sampled 
once every 8 us, a requirement that's easi- 
ly met. The 1-MHz clock for the shift reg- 
ister (and also the 8254, which ГЇ 
describe in a moment) is derived from the 
8031" address latch enable output. The 
ALE signal occurs at a 2-MHz rate and 
is divided down to 1 MHz by half of the 
74LS74 flip-flop. Exactly 32 samples of 
the shift register data are copied into in- 
ternal RAM, a process that accumulates 
256 us Of IR signal. The software then ex- 
amines the data to pick out the start and 
stop of each carrier pulse. The 256-5 
sample will include 8 to 12 complete car- 
rier pulses, depending on the exact fre- 
quency (generally, 32 to 48 kHz). The 
software averages the length of the pulses 
to compute the carrier period and also 
determines the average duty cycle. Using 
several samples reduces the effect of noise 
on the final average. 

Once the carrier frequency is deter- 
mined, the next step is to measure the 
length of each bit in the message. The 
shortest bits we've measured contain at 
least 10 carrier pulses, and the average 
seems to be about 20 (although some con- 
tain more than 60 pulses). Given the 
variability in carrier frequency and pulse 
length, the main problem lies in determin- 
ing when the bit ends. The software 
assumes that 32 ps without an IR signal 
marks the end of a bit. 

The duration of each bit andthe follow- 
ing pause are recorded in the external 
RAM of the 8031. Each IR message can 
contain up to 256 bits (and the following 
pauses) and can last up to half a second. 
Because most remote controllers repeat 
the message as long as the key is held 
down, it is very important to tap that key 
lightly. 

Although the carrier frequency and 
message analysis could be done on one 
sample of the IR signal, the Master Con- 
troller requires two separate samples. The 
first is analyzed for carrier frequency, the 
second for message bits (see figure 3). 


This reduces the chances that a partial: 


signal will be recorded in case the first bit 
is less than 256 ps long. Each IR signal 
is summarized by its carrier frequency and 
duty cycle and up to 256 pairs of 16-bit 
numbers that record the bit times. 
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Therefore, each signal can occupy up to 
about IK byte of RAM. Typical signals 
have a few dozen bits and require only 
about 100 bytes. This allows the Master 
Controller to easily accommodate 16 
remote-control units with 16 commands 
each. 

Just as the 8031 isn't quite fast enough 


IC13 


82C54 
7 
- 1]p; 
2 18 
D6 сіка 
05 3 6 
D5 GATE2 g 
D4 АТ ouT2 FEN 
D2 6 
D2 CLK1 
01 Zin GATE] ra 
on zl- ъ |] 
RD CLKO 
WRX 23 | — 24 
WR GATEO 
Al 20 | 41 OUTO dé | 
AO 12l10 
E000 zl 
DECODE ЕЗ 
lMHz 
IRENB 
BRSTEND\ 
J] MODULAR PHONE JACK 
1 
0825-5 
CONNECTIONS 
1237 


06 
Г 1N4148 


TTL TO RS232 TRANSMITTER 


Figure 1: Continued. 


to directly record the IR signals, it needs 
a little help creating them. An 8254 pro- 
grammable interval timer provides the 
high-speed logic required to generate 
signals with microsecond timing resolu- 
tion. The 8254 PIT contains three iden- 
tical timers that can be set up in a 
bewildering variety of modes. The Master 
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Controller software uses all three of them, 
as well as a timer inside the 8031, during 
the IR playback. 

Timers 0 and 1 in the 8254 (IC13) set 
the IR carrier frequency and duty cycle, 
respectively. Timer 2 determines the dura- 
tion of each message bit, and the 8031 
timer controls the pause following each 
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bit. The first two timers are set once at 
the beginning of the message, while the 
last two are set for each bit. The times are 
stored in external data RAM accessed 
only when the 8031 is running. 
Because the 8254 produces a pulse only 
at the end of each timer's count, a 74LS74 
(IC8) is used to create the actual IR 
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pulses. The Timer 0 pulse (pin 10 ofIC13) 
sets the LS74's output at the start of the 
carrier cycle, with Timer 1 (pin 13 of ICI3) 
resetting the output at the end of the car- 
rier pulse. The LS74's output is combined 
with a gating signal (IRENB) and sent to 
the IR LED drivers. As you can see, a 
great deal of code is required to handle 
the IR signal analysis. The code is writ- 
ten in 8031 assembly language. 


The PC Connection 

Using an IBM PC to create menus for the 
Master Controller may seem like overkill, 
but it really simplified the logic. The PC 
has a full keyboard and display, disk 
storage, and, best of all, high-level pro- 
gramming languages. Writing a PC pro- 
gram is much easier than writing an 8031 
program, so I decided to put as little code 
in the Master Controller as possible. 

The PC program (called MASTER) 
provides three main operations: creating 
and editing menus of devices and func- 
tions, saving and loading these menus in 
disk files, and transferring them to and 
from the Master Controller. (See photos 
4, 5, and 6.) The Master Controller is con- 
nected to the PC only when uploading and 
downloading menus. Under normal use, 
the Master Controller doesn't have any 
wires trailing out of it. 

I'll have to admit to taking a little poetic 
license in the design of the RS-232 cir- 
cuit. Rather than include a separate nega- 
tive-voltage power supply for the RS-232 
signal levels, I used a diode and capacitor 
to "borrow" the negative voltage from the 
PC's transmitted data line. A pair of tran- 
sistors are simpler than the power-hungry 
level converters normally used to translate 
between logic levels and RS-232 levels. 
This is an important consideration in 
battery-operated devices. Because I know 
the communication will always be with an 
IBM PC, a worst-case, tolerant RS-232 
circuit is not a necessity. 

The serial connector is an RJ-1] tele- 
phone jack instead of the usual 25-pin 
DB-25 connector. Only three wires are re- 
quired: data from the PC, data to the PC, 
and signal ground. Because the MASTER 
program and the Master Controller were 
designed together, they use an efficient 
method of passing data that doesn't require 
the normal RS-232 RTS/CTS and DSR/ 
DTR status lines. 

The 8031 serial interface includes a bit- 
rate generator. The exact bit rate depends 
on a number programmed into a register 
as well as the frequency of the 803I's clock 
crystal. I used a 12-MHz crystal to get the 
highest resolution possible for the IR 
signal-processing circuitry, but that's not 
the optimum crystal for the serial inter- 
face. As a result, the 8031 transmits data 

continued 
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The MASTER program, 
which is written 

in Turbo Pascal, can 
create menus for 

up to 16 devices. 


to the PC at 10,417 bits per second. If 
you're familiar with normal RS-232 data 
rates, you'll recognize that 10,417 isn't one 
of the choices. Fortunately, the PC's serial 
port also determines the bit rate from a 
number in a register. The closest match 
is 10,473 bps, but everything works just 
fine. 

Here I should point out that, although 
the link between the Master Controller 
and the PC is called RS-232, it is surely 
not standard. For example, using mis- 
matched bit rates and voltage levels is 
acceptable only if you've carefully 
checked out the consequences and assured 
yourself that both ends of the connection 
are still compatible. If you elect to build 
a Master Controller, you shouldn't try to 
stretch the limits of the connection too 


much. A 50-foot cable probably won't 
work at all! 


The Master in Action 

Perhaps an example of how to use the 
Master Controller is in order. I'll show 
how to set up the first menu, then how to 
combine IR signals to produce customized 
effects. 

The MASTER program, written in 
Turbo Pascal, can create menus for up to 
16 devices: receivers, CD players, tape 
decks, and so on. Each device can have 
up to 16 functions (on/off, play, rewind, 
volume up, etc.). While up to 256 func- 
tions are possible, the ultimate limit to the 
number of devices and functions is the 
size of the Master Controllers RAM. 
MASTER and the Master Controller 
cooperate to make sure that you don't 
download a menu that's too big. 

MASTER treats the devices (Bedroom 
VCR, Kitchen TV, etc.) and functions 
(volume up, power on, etc.) as a collec- 
tion of lists. Function keys let you "cut" 
an item from one list and "paste" it 
elsewhere (see photo 4). You can delete 
an item permanently, and you can insert 
a new item and give it a name. Devices 
and functions are treated as different 
items, so you can't cut a function and then 
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Figure 2: Carrier-frequency measurement flowchart. 
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paste it into the device list. 

Table 1 shows the complete list of 
MASTER function keys on the IBM PC. 
As an example, you might use the 
MASTER screen for the Sony RM-S750 
controller menu. The Tape Deck line in 
the Devices list is highlighted, and the 
Functions list details all the tape deck's 
functions. The word "new" at the end of 
each function indicates that the IR signals 
have not been learned yet (see photo 6). 

The Remote Keyboard item in the 
Devices list contains the general functions 
like power on/off and volume up/down as 
well as the digits from O to 9 to allow 
direct radio tuning. You can duplicate 
functions under more than one device to 
make the Master Controller easier to use. 
After all the devices and function names 
have been entered, you should save the 
menu on disk. A good choice for a file- 
name is the manufacturer's model number, 
so RM-S750 is a good choice for this one. 
The MASTER program will automatically 
supply an .MC file extension. 

The next step is to download the menu 
to the Master Controller. The MASTER 
program and the 8031 program first verify 
that each other exists, exchange some 
status information, and finally transmit the 
menu. (The PC cable can be disconnected 
after the download is complete.) The 
Master Controller learns one function at 
a time. Use the Select Device keys to 
scroll through the Devices list, then the 
Select Function keys to pick a function for 
the device. The Learn key will record an 
IR signal for the selected function. You 
can test the signal and relearn it until it's 
correct, but you can learn only one signal 
for each function. 

As I described earlier, the Master Con- 
troller requires two samples of the IR 
signal to find the carrier frequency and 
message bits. You should tap the remote's 
keys quickly to avoid filling the Master 
Controller's RAM with repetitions of the 
same signal. Because most remote con- 
trollers will repeat their IR signal as long 
as the key is held down, you should tap 
the Remote key and release it immediate- 
ly. You should see the remote’s LED blink 
briefly to indicate that it sent a signal. 
There's no point recording repetitions 
because the Master Controller will repeat 
the signal as long as you hold down the 
Do It key. 

After the second tap, you can test the 
Master Controller's stored signal by aim- 
ing its IR LEDs at your VCR or TV 
system and pressing the Do It key. If the 
function works correctly, the Master Con- 
troller has a valid IR signal in RAM. You 
can repeat the learning process by tapping 
the Learn key again. Once you have a 
good signal stored in RAM, tap any key 
other than Learn or Do It to return to the 
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normal display. Select the next function 
and repeat the learning process again. The 
cycle takes only a few seconds once you 
get the hang of it. 

When all the functions are learned, 
reconnect the RS-232 connection to the 
PC and upload the menu using the 
MASTER program. The word "new" 
after each function is replaced with the 
length of the IR signal in bits. The Sony 
RM-S750 produces three repeats of 13 bits 
for each key press, so each function shows 
a length of 39. Other remotes will, of 
course, have different signal lengths. 


Menu Modifications 

At this point, you have a Master Con- 
troller menu that duplicates the functions 
of the RM-S750 as its first device. The 
MASTER program can combine the IR 
signals for two functions to produce the 
same effect as pressing two keys on the 
remote in sequence. This comes in handy 
for operations that you normally do in se- 
quence, like turn on the power to the FM 
tuner and select your favorite station, for 
example. 

To combine two IR signals, first "cut" 
one signal from the function menu by 
pressing F7. Then position the cursor over 
the other signal and press FIO. Notice that 
the signal length is now the sum of the two 
old signals. You might want to use F9 to 
change the function name to reflect the 
new signal. 

You can combine any number of func- 
tion signals, with the only restriction be- 
ing that the total length of the combined 
signals cannot exceed 1024 bits. The “си” 
signal (or signals) is put at the end of the 
combined sequence. (Because the Master 
Controller uses a single carrier frequen- 
cy for an entire IR signal, a combined 
signal may not work correctly if the 
signals came from different controllers.) 
MASTER will warn you if the carrier fre- 
quencies differ by more than about 10 per- 
cent but will allow you to shoot yourself 
in the foot. The Master Controller will use 
the first signal's carrier frequency for all 
the combined signals. 

Some tape decks require pressing two 
keys (usually Record and Play) simulta- 
neously to start recording. Generally, you 
can't get the same effect by pressing the 
Record key followed by the Play key. The 
reason is that the remote sends out a dif- 
ferent message when the two keys are 
pressed simultaneously than it does for 
either of them separately. If you combine 
the Record and Play signals using Master, 
it won't work any better than the two 
separate keys will. You must “learn” the 
correct signal by pressing the two keys 
simultaneously. You've got to be quick on 
the keys to avoid filling the Master Con- 

continued 
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Photo 4: The Master Controller and the IBM PC keyboard showing the 
MASTER program function-key template. 
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troller’s RAM with repetitions, though. 
As usual, practice makes perfect. 


Conclusion 

Once you've recorded the basic controller 
functions, you can use MASTER to com- 
bine them in wonderful ways. Although 
Ive been calling the menu selections 
"devices" and "functions," you don’t have 
to. You might wind up with a device called 


Circuit Céllar Master Controller Мева Maker 


Reading file [rms758.lIC]... done! 


CIRCUIT CELLAR 


"Coming Home" with functions ranging 
from “Tired” to "Exhilarated" to turn on 
your system and select just the right 
lighting and music. Get the idea? 

The Master Controller was designed 
and prototyped as a Circuit Cellar project. 
While it has some obvious and immediate 
consumer market potential, without a 
clear goal in mind it is hard to convince 
someone to go through the expense of 
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Photo 5: MASTER program menu-maker screen with a five-device menu. 
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Photo 6: MASTER program device-editor screen showing device and 
function menus. The Master Controller has just been trained to emulate 


the Sony RM-S750 controller. 
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manufacturing it (especially producing a 
custom enclosure). I have only a short 
time between projects, and I don’t have the 
time to speculate on the eventual market 
niche or the specific configuration the 
Master Controller will take (Sharper 
Image, are you listening?). However, 
unless there is some way to evaluate the 
present device, another generation of the 
Master Controller will never be built. 

To facilitate these evaluations, I’ve made 
a printed circuit board for the Master Con- 
troller. My intention is to populate a few 
more and circulate them in the proper con- 
sumer channels. While the Master Con- 
troller is not available as a kit per se, these 
PC boards are available if you want to 
build your own plague antidote. 

If you don’t mind a little hand-wiring, 
I encourage you to build the Master Con- 
troller from scratch, and I will support 
your efforts as usual. A hexadecimal file 
of the executable code for the 8031$ 
system EPROM and the Turbo Pascal 
source code for the IBM PC are available 
for downloading from my bulletin board 
at (203) 871-1988. Alternatively, you can 
send me a preformatted PC disk with 
return postage, and ГЇЇ put all the files on 
it for you (the hexadecimal file could be 
used with my serial EPROM programmer, 
for example). Of course, this free software 
is limited to noncommercial personal use. 

Finally, I apologize if Master Controller 
is someone's trademark. It seemed an ob- 
vious descriptive name for the project, but 
there is no way for me to know whether 
it has been taken without a costly trade- 
mark search. That might be necessary 
eventually, but it is premature at present. 
Perhaps I should just call it ROVER 
(Response to Obnoxious, Valueless, and 
Extraneous Remotes). 


Circuit Cellar Feedback 
This month's feedback begins on page 58. 


Next Month 
Neighborhood Strategic Defense Initia- 
tive. B 


Special thanks to Ed Nisley for his talented 
contributions to this project. 


The 2-line by 20-character LCD is 
available from Jordan Technology Inc., 
PO. Box 362, Lexington, MA 02173, (617) 
863-8898. 


The DS1210 is available from Dallas Semi- 
conductor, 4350 Beltwood Pkwy. , Dallas, 
TX 75244, (214) 450-0400. 


Many of the individual components are 
available from JDR Microdevices, 1224 
South Bascom Ave. , San Jose, CA 95128, 
(800) 538-5000; Jameco, 1355 Shoreway 
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Table 1: IBM PC function keys and their MASTER program functions. 


IBM PC function keys and their MASTER program functions 


Rule of thumb: F2 through F6 select what you want to do 
F7 through F10 actually do something 


F1 does nothing 


To get out of MASTER, press F2 


ЕЗ selects file I/O, then: 


F7 writes the current menu to disk 
F8 reads a menu file from disk 
F9 creates a menu with simple names and random IR data (may be 


too big to fit into the remote RAM, though; this is of no use to 


anyone other than me) 


F4 selects remote 1/0, then: 


F7 downioads the current menu to the remote 


F8 uploads the remotes menu 


F5 selects device editing, then: 


Fr cuts a device and puts it on the junk list; if there was a device on 


the junk list, it's gone now 
Ctrl-F7 deletes a device forever 


F8 pastes a device from the junk list. If theres no device on the junk list, creates a new one: 


F9 lets you rename a device 
F6 selects function (and message) editing 
[7 cuts a function and puts it on the junk list; if there was a function 


on the junk list, it's gone now 


Ctri-F7 deletes a function forever 

Alt-F7 wipes out the IR message data for the current function 

F8 pastes a function from the junk list; if there’s no function on the junk 
list, creates a new one 

Ctri-F8 inserts а new function, leaving junk list alone 

F9 lets you rename a function 

F10 tacks the IR message from the junk list onto the end of the current 


function, leaving the junk list unchanged, so you can combine it 
with any number of functions 


Rd., Belmont, CA 94002, (415) 592-8097; 
DigiKey, РО Box 677, Thief River Falls, 
MN 56701; and Advanced Computer Prod- 
ucts Inc., 1310 East Edinger, Santa Ana, 
CA 92705, (714) 558-8813. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. Box 
400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I coversar- 
ticles in BYTE from September 1977 through 
November 1978. Volume IJ covers December 
1978 through June 1980. Volume Ш covers July 
1980 through December 1981. Volume IV covers 
January 1982 through June 1983. Volume V 
covers July 1983 through December 1984. 


The following is available from 


CCI 

P.O. Box 428 
Vernon, CT 06066 
(203) 875-2751 


Master Controller experimenter's kit that 
includes printed circuit board with ROM- 
resident software on a 2764 EPROM, de- 


tailed parts list, and IBM PC programs on 
disk. 
Order MC Exp: Kit «oie ex es $54 


All payments should be made in U.S. dollars 
by check, money order, MasterCard, or Visa. 
Surface delivery (U.S. and Canada only): add 
$3 for U.S., $6 for Canada. For delivery to 
Europe via U.S. airmail, add $10. Three-day 
air freight delivery: add $8 for U.S. (UPS 
Blue), $25 for Canada (Purolator overnight), 
$45 for Europe (Federal Express), or $60 
(Federal Express) for Asia and elsewhere in the 
world. Shipping costs are the same for one or 
two units. 


There is an on-line Circuit Cellar bulletin board 
system that supports past and present projects. 
You are invited to call and exchange ideas and 
comments with other Circuit Cellar supporters. 
The 300/1200/2400-bps BBS is on-line 24 
hours a day at (203) 871-1988. 


To be included on the Circuit Cellar mail- 
ing list and receive periodic project updates 


and support materials, please circle 100 on 
the Reader Service inquiry card at the back 
of the magazine. 
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quick reference guide and 
tutorial on disk, 45 help 
screens, choice of function 


| keys or menus, mail merge, 


spelling check, advanced 
formatting, and support for 
over 350 printers including 
the HP LaserJet Plus. 


Try PC-Write for only $16. 
Then register for $89 to get: 
o Latest diskette pair 
o Hardbound manual 

о Two updates . 

o Phone support 

o Newsletter 
Plus, your registration fee 
supports our development 
of new PC-Write features. 


Shareware means you can 
freely copy and share the 
PC-Write diskette. 


Register only if you decide 
to use it. No risk! 


Byte 
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Mar 1987 


Version > 
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50,000 word Spelling Checker. 
Clip text from other screens. 
supports Laseijet- fonts. Site 
Licenses now available to 
companies and schools. 

(This ad was created with PC-Write) 


Order PC-Write Today. 


Satisfaction Guaranteed. 


LG (206) 282-0452 


~ 219 First N. #224y 
' Seattle, WA 98109 
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one? "SEN. It works harder. 
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Matrix Printer. It does print buffer expand- 
just about everything able to 256K. Snap in/ 
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It works easier, too. You 
simply push buttons on the front 
panel to do everything. Change 
type styles and print modes, 
load paper, even override your 
software. All without lengthy 
software commands, or DIP 
switches. 

What's more, the P2400C 
works longer hours. Give it 
normal care and it'll give you 
over five years of trouble-free 
performance. Even when it's 
working for an office full of 
busy PCs. 
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Now if you still think the 
best printer is the most expensive 
one, here's what to do. 

Call us at (800) 828-ALPS. 

In California, (800) 257-7872. And 
we ll send you more information 
or arrange a free demo. 

Then you can be the judge. 


ALPS 


AMERICA 
IT’S TIME YOU SAW THE ALPS. 


Inquiry 12 for End-Users. Inquiry 13 for DEALERS ONLY. 
P2400C is a trademark of ALPS Electric Со. Ltd. ©1986 ALPS America. 


Introducing OptiLab: 


The Complete Microprocessor Development Toolbox. 


You need the right tools to 
speed completion of your 
project and improve its 
quality. 

That's why we created the 
OptiLab toolbox. The tools 
you want for beginning- 
to-end development and 
optimization of micro- 
processor code. OptiLab's 
fully-integrated, PC-based 
system lets you debug, 
analyze, modify, optimize, 
and test code in a seam- 
lessly integrated environ- 
ment. You can add your 
own cross-assembler, too. 


Analyzer 

In-Circuit Emulator 
Line-by-Line Assembler 
Debug Package 
Performance Analyzer 
Stimulus Generator 
EPROM Frogrammer 


Everything from assembly 
to final optimization of your 
software can be done with 
the OptiLab toolbox. 


OptiLab presentsa graphical 


display of actual program 
performance. 
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The star of the OptiLab 
is Program Performance 
Analysis that helps you 
uncover invisible bugs, 
eliminate unneeded code, 
and cure program ineffi- 
ciencies. OptiLab runs in 
real-time, is non-intrusive, 
and gives you outstanding 
performance at a remark- 
ably low price. 

There's more. OptiLab's 
48-channel analyzer lets 
you track bus state ac- 
tivity and trap bugs fast. 
Monitor your software as it 
executes in real time with 


the full-featured 8/16-bit 
In-Circuit Emulator. Send 
test patterns with the Input 
Stimulus Generator and 
observe their effects. 
With the built-in EPROM 
Programmer, you can 
program devices without 
leaving OptiLab. 

Orion offers you ready 
support for more than 
150 different microproces- 
sors. MicroTargets™ allow 
you to run and test your 
software even before you 
have working hardware. 
And our crack team of 


Applications Engineers 
is standing by if you need 
assistance. 

But here's the real news. 
OptiLab is priced under 
$ 7,000. Or, you can start 
with a basic Orion system 
for as little as $2,995 and 
add capabilities as you 
need them. 

Call now for complete 
information on OptiLab 
or other Orion microproc- 
essor development tools. 
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PROGRAMMING 


INSIGHT 


Building a Random- 
Number Generator 


A Pascal routine for very-long-cycle random-number sequences 


Anyone who considers arithmetical 
methods of producing random digits is, of 
course, in a State of sin. 

—John von Neumann 


(1951) 


ohn von Neumann's 
classic comment presents 
the paradox of random- 
number generation: The 
random-number  se- 
quences that computers produce are not 
truly random at all, since true randomness 
depends upon having a random process 
available, such as tossing a coin. Because 
such a process is not available within a 
computer, we use a pseudorandom pro- 
cess to produce sequences of numbers that 
appear to be random and mimic well the 
behavior that we expect of true random 
sequences. 

Such a process is not only easier to use 
than a truly random process, but it also 
produces numbers that can be repeated if 
necessary. In testing a program, for ex- 
ample, it can be troublesome if every run 
is necessarily different because of dif- 
ferent random numbers. Pseudorandom- 
ness lets us use the same numbers over 
and over again for testing but use different 
ones for each production run. 

We can test whether a particular 
pseudorandom method is adequate or not 
for its purpose by using conventional 
methods. Such testing is not easy, as we 
shall see later. 

Many generators use a simple multipli- 
cative rule to generate the next number 
based on a fixed prime number and a 
multiplier. For instance, if the prime 
number were 30,269 and the multiplier 
171, you would have x;,; = (171 ж x;) mod 
30,269 (i.e., multiply by 171, divide by 
30,260, then take the remainder). 

The sequence of values for x, goes 
through all the values between | and 


30,268 in a shuffled order before repeating 
itself. This is a consequence of using a 
prime and the choice of the multiplier. 

Some microcomputers use such a sim- 
ple method directly and, as a result, do 
not produce a sequence that will pass the 
more severe statistical tests. À poor 
generator may lead to the wrong conclu- 
sions as a result of its use. If you are a 
cautious user, you will not depend upon 
the built-in random number but will in- 
corporate one into your program that you 
know has been well tested. 


The Ideal Generator 

What properties should a random-number 
generator have? First, it should have re- 
peatability, so that when you move a pro- 
gram from one machine to another, you 
can guarantee exactly the same results. 
Second, it should be efficient; otherwise, 
your program may run too slowly. Third, 
the algorithm should be written in a high- 
level language so that you can port the 
code from one machine to another with- 
out difficulty. The algorithm presented 
here meets all these criteria. 


The Portable Generator 

The solution depends upon two tech- 
niques. First, consider the problem of 
using a high-level language. The simple 
generator given above can be written in 
Pascal as x := (171 *х) mod 30269. In 
practice this coding will not work ade- 
quately on all machines. The values of x 
are restricted to the range 1 through 
30,268 and therefore will fit into a 16-bit 
word. This is not true for 171 «x, so the 
expression will malfunction on many 
machines. You could perform the above 
calculation “double length," but this either 
requires machine code or is very expen- 
sive in both time and space. If we write 
x in the form 177*r+s where 0« 5 «176, 
then 171 «xx = ІЛ xs + 171 ж 177 +r = 


17] * s + 30,267 * = 171 * s + 30,269 
* r —2 x r. Since 30,269 ж r mod 30,269 
is 0, (I71*x) mod 30,269 = (I71«s—2»r) 
mod 30,269. Therefore, the Pascal state- 
ment above can now be written as X := 
171 * (x mod 177) — 2 * (xdiv 177);. 
There is one problem, however. The 
Pascal program can return a negative 
number if we do not add the following: 


if x « O then 
х:= x + 30269; 


We now have a mechanism for making a 
simple generator for a 16-bit machine. We 
choose a prime just slightly less then 
32,768 and then a multiplier (around the 
square root of the prime). By using the 
above coding trick, the problem of over- 
flow can be eliminated with the equiva- 
lent of five or six additional (machine) 
instructions. 

But such a simple generator on its own 
is inadequate. It will repeat itself too soon, 
and its statistical properties are not near 
enough to those of randomness. To im- 
prove it, we need a second technique that 
combines two or more generators to make 
a new generator that is statistically 
superior to any of its components. To 
understand this method, consider the ran- 
dom numbers xl and x2 in the range 
O« x« L We will call the fractional part 

М continued 
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Testing a generator 
is not straightforward, 
since the nature of 
randomness is that 
anything can happen 
and sometimes will. 


of х1+х2 the combination of xl+x2. It is 
clear that if xl andx2 are independent and 
uniformly distributed, then the combina- 
tion of xl+x2 is also uniformly distributed 
over the same range of values. Moreover, 
if each of xl and x2 is nearly random, the 
combination of x1--x2 will be much more 
nearly so than either of them individually. 

The method of constructing our ideal 
generator is now clear. We take a few sim- 
ple generators using the first technique 
until we obtain a combination that pro- 
duces satisfactory statistical results. In 
fact, three generators had to be combined 


RANDOM-NUMBER GENERATOR 


since combining only two did not produce 
totally satisfactory results. We have ex- 
tracted our completed generator from the 
Pascal program, and it is shown as listing 
1. [Editor's note: Source code for a stand- 
alone Microsoft BASIC version of the 
Pascal routine, written by John Nash, is 
available on disk, in print, and on BIX. 
See the insert card following page 352 for 
details. The listing is also available on 
BYTEnet; see page 4.] 

Combining the generators works cor- 
rectly only if they are independent. In fact, 
they cannot be completely independent 
since, if the three primes are p, q, and r, 
the cycle lengths are p—1, 4—1, and r-l, 
and these necessarily have 2 as a common 
factor. They can, however, be made nearly 
independent enough for practical purposes 
if we make sure that they have no other 
common factor. This means that the cycle 
length ofthe combined generator is (p —1) 
(q—l)(r—1)/4, which in our case is about 
6.95E--12. This means that if 1000 
numbers were calculated every second, it 
would not repeat itself for over 220 years. 
Consequently, we have tested only a small 
part of the sequence for statistical sound- 


Listing 1: A Pascal fragment showing the random-number generator routine. 


program ... 
var 
x, y, z integer; (global seeds} 


function random: real; 
var 
temp: real; 
begin 
(first generator) 


x:- 171 * (x mod 177) – 2 * (x div 177); 


if x « O then 
X :- X + 30269: 
(second generator) 


у := 172 * (y mod 176) — 35» (y div 176); 


if y « O then 
y:- y + 30307; 
(third generator) 


2:= 170 * (z mod 178) -63 * (2 div 178); 


if z « Othen 
Z:= 2 + 30323; 
{combine to give function value} 


temp : = x/30269.0 + y/30307.0 + 2/30323.0; 


random := temp — trunc(temp) 
епа; 


begin 


{Initialize seeds. For production runs, different values 
| [between 1 and 30,000] should be used each time, preferably by 
some automatic method such as from date and time readings if 


available. } 
x:= 1, у:= 10000; z := 3000; 


end. 
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ness. However, the method of combining 
thé generators results in theoretical 
grounds for expecting good results, so we 
are prepared to extrapolate our experience 
and infer that the sequence is satisfactory 
throughout. 


The Tests 

Testing a generator is not a straightforward 
problem, since the nature of randomness 
is that anything can happen and sometimes 
will. If a generator always passes all its 
tests, it is a failure: It ought to fail on a 
due proportion of occasions. 

The tests applied to the generator, along 
with results, are described in a National 
Physical Laboratory report (see reference 
D. First, we tried a serial test on the 
generator's output. We know that a single- 
component generator would fail this test, 
since any very small value is always fol- 
lowed by the same value multiplied by the 
multiplier. 

The second test consisted of simulated 
poker hands. Five calls of the generator 
were used to construct a hand. The 
number of hands with all different cards, 
one pair, two pairs, and so on, were 
accumulated. 

The third test was for runs up and down. 
The tests for runs up are not independent 
of tests for runs down, so they are done 
separately. The first to the fifth digits were 
tested in the way specified by Grafton (see 
reference 2). 

In general, the generator passed with 
flying colors. But that, of course, includes 
failing in approximately the right propor- 
tion of cases. Well, not exactly the right 
proportion, for that would be too good to 
be true, which would again be a failure 
to behave randomly. 


Conclusion 

We have explained the algorithm we 
developed but not the many blind alleys 
we encountered. Our initial requirement 
was for a portable generator to be included 
in a set of Pascal test programs (see 
reference 3). Initially, we were unsure that 
the objectives could be met at all. 
Retesting the algorithm whenever making 
even the smallest change made the work 
tedious. In all, the project took about three 
months of effort, a lot for 16 lines of code 
but well worth it. M 
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PROGRAMMING PROJECT 


Brian Edginton 


Installing 


Using C programs to extend DOS 


This project started as a 
challenge to make a 
friend’s calculator pro- 
ш gram load and remain 
resident in memory on an 
| EE IBM PC. Techniques for 
making an assembly language program 
stay resident have been presented in many 
articles and books, but writing the tools 
to make a C program resident was a new 
adventure. I developed all the examples 
in this article with Lattice's C Compiler 
3.0 and Microsoft's Macro Assembler 4.0. 
I've tried to make the code as portable as 
possible, but some modification will be 
necessary for different compilers and 
languages. In the listings, I’ve noted any 
compiler-dependent variables. [Editor's 
note: William J. Claff's article, "Writing 
Assembly Language Interrupt Routines, '' 
in BYTE s Fall 1986 special issue ''Inside 
the IBM PCs ’’ contains additional infor- 
mation on the topic of DOS extension via 
memory-resident programs. | 


What Is a Resident Program? 

DOS uses a set of pointers called storage 
blocks to keep track of allocated and 
unallocated memory in the system. For 
each loaded program, these pointers in- 
dicate the address of its PSP (program seg- 
ment prefix) and the program’s length in 
segments. Also, a flag indicates whether 
or not the memory pointed to by the 
storage block is allocated. When a pro- 
gram module is loaded and executes an 
INT 27H (terminate but stay resident) or 
DOS function 31H (keep process), COM- 
MAND.COM makes sure that this pro- 
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gram becomes a part of DOS. This means 
that the storage block, PSP, and program 
module remain in memory and are not 
reallocated. 

The principles behind making a pro- 
gram resident are straightforward: Find 
the length of the program, shove it into 
a register, and call a documented function. 
DOS function 31H requests that the pro- 
gram size in paragraphs is to be placed in 
the DX register and the return code, if any, 
in AL. 
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Memory-Resident 
Programs with C 


As shown in listing 1, it is a simple mat- 
ter to make a program resident. If you 
have a utility like Norton's SI or SMAP, 
you can verify that the program is indeed 
resident by looking at the address location 
of the next program to be loaded. You can 
also examine the amount of free memory 
displayed by the CHKDSK utility before 
and after running the program. 

Usually, you want to write a program 
that does more than just take up memory. 

continued 
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MEMORY-RESIDENT PROGRAMS 


Listing 1: A simple terminate-but-stay-resident C program. 


#include <dos.h> 
main() 


extern int . TSIZE; /* size of program in paragraphs x/ 
union REGSS input,output; 


input.x.ax = 0x3112; /* 31 -> AH and Return Code x/ 
input.x.dx = . TSIZE; /* program size (Lattice) */ 
intdoss(&input,&output); /* function call 31 «/ 

i 5 


Listing 2: A more involved version of listing 1. This program indicates its presence with a ‘‘signature’’ written to the 
INT 67H vector. In this way, it can determine if it has already been installed. 


#include <stdio.h> 
#include <dos.h> 


main() 
install(); 
cpush(); 
printf("Hello world\n"); 
cpop(); 
} 
решо 
extern int _TSIZE; /* size of program in paragraphs (Lattice) x/ 


extern struct storage; 
union REGSS input,output; 
struct SREGS segregs; 
short nu entr y,nu. cs; 


/* test for signature of installation. In this example we will 
d i the signature in at the int67 vector and test for it there. 
* 
input.x.ax = 0x3567; 
intdoss(&£input,&output); 
if(output.x.es == Oxffff && output.x.bx == Oxf f f f ) { 
printf("This test already installed...\n"); 
exit(0); 


nu entry = (short)main + 6; 
printf("Xx - ax\n",storage.rax); 


segread(&segregs); /* get current registers */ 
nu. cs = segregs.cs; 


input.x.ax = 0x3560; 
intdoss(&input,&output); 
printf("ES:BX from int60 is %x:%x\n",output.x.es, output.x.bx); 


input.x.ax = 0x2560; /* set vector register */ 
input.x.dx = nu entry; /* address of new vector */ 
input.x.ds = nu. cs; /* current cs */ 


intdoss(&input,&output); 
input.x.ax = 0x3560; 


intdoss(&input,&output); 
printf("ES:BX from int 60 is Xx:XxWM",output.x.es,output.x.bx); 


continued 
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Input.x%.0% = 0x2567; 
Input.x.dx = G@xff ff; 
input.x.ds = Oxffff; 


MEMORY-RESIDENT PROGRAMS 
Se —Ó————— Á€— 


/* sign your work »/ 


Intdoss(&input,&output); 


iInput.x.ax = Ox3100; 
input.x.dx = _TSIZE; 


intdoss(&input ,&output); 


ex1t(0); 


You want a program that responds to a sys- 
tem interrupt and supplies you with some 
sort of information. It should also be well 
behaved and operate within the constraints 
of DOS. 

My design of this system had several 
goals: modular design for universal ap- 
plication, optimum memory usage, and 
correct processing of interrupts. 

Modular design means that I can, with 
minor revisions, make this program load 
any module that meets the requirements 
for a resident interrupt-processing pro- 
gram. To determine these requirements, 
I made a careful analysis of what my com- 
piler did to a program and what my linker 
did to the object modules supplied to it. 
If you are using some other compiler 
and/or linker, these requirements might be 
different. Listing 2 1s an example of a 
completed sample system. Since we have 
little control right now over anything that 
happens above main(), we'll start there 
and analyze what happens. Refer to listing 
3, which is a disassembled version of the 
top-level code in listing 2. 

We'll create the routines cpush() and 
cpop() later to help get into and return 
from the interrupts. Since main( ) is really 
just another function called by the com- 
piler's entry module, which is what is 
loaded by EXEC, the BP register is saved 
and then set to the new SP. This is a re- 
quirement of any functions called from 
another routine that might pass any infor- 
mation on the stack; it lets the functions 
reference that information on the stack via 
the BP register while still letting new data 
be pushed on the stack as required. 

You should design entry into a resident 
program so that any parameters are passed 
in the DOS communications area or in reg- 
isters, and not on the stack. Once a pro- 
gram module is installed in memory, you 
want to ignore the call to install( ). Al- 
though this uses 6 bytes of memory, pass- 
ing the address of the call to cpush( ) to 
the interrupt vector is the most efficient 
way to install the module. All function 
names are made common in a C compiler, 
so you can create the new vector ЇР by doing 


nu. entry = (short)main + 6; 


\ 


Listing 3: A disassembled form of the top-level code in listing 2. 


main() 


0000 
0001 
0005 
0006 


install(); 
cpush(); 

printf("Hello world\n"); 
cpop(); 


0012 
0015 
0016 


Casting main to a short keeps it con- 
sistent with the way the rest of the regis- 
ter structures are typed. The nu. entry 
now points to the desired entry point in 
the program. Since you did not need to 
use the compiler-generated PUSH BP and 
you are returning from an interrupt, you 
can ignore the POP BP and the RET that 
the compiler put at the end of main. 

The install() function is straightfor- 
ward. In this example, I borrowed an 
unused function call's vector to leave a 
signature or message to the calling pro- 
gram already installed. To increase the 
safety of this routine, you could first verify 
that the interrupt vector is filled with 
zeros. If it is not, check another vector un- 
til you find one with no vector already in- 
stalled. Alternatively, you could indicate 
that the module is already installed by set- 
ting a flag in memory, but you would have 
to choose a byte that you are certain would 
not be used by some other routine. 

Another method for routines that han- 
dle passed values (1.е., video calls, put 
and get char, and string calls) would be 
to detect a certain value and return an 
"already installed" message to the installa- 
tion program. Listing 4 shows a segment 
of code that you could modify to perform 
this method of signature detection. 

Next, you must decide how to best 
utilize the memory taken up by the pro- 
gram. Since I used function call 31H in- 
stead of INT 21H to terminate the pro- 
gram, loaded programs can exceed the 
64K-byte limit imposed by the latter. I can 
use .EXE programs with stack and data 


BP 

BP ,SP 
install 
cpush 


cpop 
BP 


segments defined—not just .COM pro- 
grams. A .COM program uses as much 
memory as the machine has left when it 
is loaded; if the program is going to stay 
resident, it has to return its unused 
memory to the system. 

I release the memory that contains the 
program's copy of the environment using 
routine d. env( ). On entry, the ES and 
DS (and SS and CS for a .COM program) 
segment registers point to the PSP at off- 
set 0. Listing 5 shows the code for 
d. env(). I load ES with the address of 
the segment containing the copy of the en- 
vironment and call DOS function 49H 
(free allocated memory). 

If the program is a .COM file, you can 
reduce its size using the routine shrink( ) 
(see listing 6). This function sets the 
memory used by a program to the size of 
the program module in paragraphs. If you 
write .COM programs, be sure that you 
allocate stack area before calling this func- 
tion. If you use shrink( ), you should call 
it before calling d... env() so that the ES 
register contains the correct information 
for the call to function 4AH (modify 
allocated memory blocks). You could 
modify the code to perform both opera- 
tions with one call; this would increase 
speed and reduce program size. 

The last area I will cover concerning 
memory management is heavily influenc- 
ed by my familiarity with the Lattice com- 
piler. This compiler uses a file to set up 
the segment registers, handle stack and 
memory allocations, report errors like 

continued 
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MicroCom Systems MEMORY-RESIDENT PROGRAMS 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


1$350;; — $300; 


Listing 4: A method of signature checking to determine whether a routine 
is already installed. 


DISK DISK 
| SMALL QUANTITIES FOR TEN OR MORE 
$1 OFF 5 DISKS OR MORE WITH THIS COUPON 


gu CAD 1 — Altamira, a four color object 
oriented drawing program. Color gr. req'd. 
I0 COMM 3 — Compression/decompression 
and archival utilities for telecommunications. 
Ir DATABASE 1,2 — (2 disks) PC-File Ill, 
| Version 4, a user friendly database system. 
C] DATABASE 3 — The pBASE relational 
| database manager with query language. 
i C] EDUCATION 1 — Interactive DOS tutorial for 
new PC users. Makes learning DOS painless. 
lC] GAMES 1 — Chess, 3-D Packman, Kong, 
Spacewar, JanitJoe, and more. Color gr. req'd. 
fu GAMES 2 — Qubert, Pango, Centipede, 
l Monopoly, Zoarre, and more. Color gr. req'd. 
Г] GAMES 3 — Blackjack (you set rules), Arm 


calling(program) | 


union REGSS in,out; 


in.x.ax = 0x0088; 
intdoss(int, num, £in,&out); 


j 


| int. num 


switch((int)in.x.ax)1 


| Chair QB, and Empire (war game). case 0x88: | 
Г] GAMES 4 — Castle, Star Trek, and the return installed 
original Collossal Caves ADVENTURE. case OxXX 


C] GAMES 5 — The HACK adventure game 
{ from the universities. Like Rogue. 
[] GAMES 6 — Pinball, Othello, Dragons, 
Sopwith (fly one), and more. Color gr. req'd. 
Г] GAMES 7 — Round42 (16 color graphics], 
А Backgammon and more. Color gr. req'd. 
Ё [Г] LANGUAGE 2 — The renowned SMALL-C 
compiler and a C interpreter! 
LJ] LANGUAGE 5 — Turbo Pascal interactive 
E debugger, pop-up help, formatters, etc. 
[Г] LANGUAGE 7 — Pascal interpreter/compiler. 
Great for learning Pascal! 
A Г] MUSIC 1 — Many clever tunes, and ап 


do something else 


Listing 5: Source code for the d__env( ) routine. 


: а епу is used to deallocate the memory used | 
; Ьу a program’s copy of the environment. 


excellent color graphics music editor. | TITLE ENVIRONMENT DEALLOCATION 
ро Sager редеа poe SUBTTL Copyright 1986 Brian Edginton 


C] ORGANIZER 3 — The PC-Outline windowing 
i outline editor/thought organizer. 
C] PICTURES 2 — High res digitized graphics 
pictures. Color graphics required. 


INCLUDE DOS.MAC 


Ж у, er PSEG | 
PINUP 2 — Provocative high res digitized | 
i и graphics pinups. Color DES eaea. PUBLIC D_ENV | 
Г] PRINTER 1 — Font and sideways utilities, — IF LPROG | 
spoolers, banner makers, and more. D. ENV PROC FAR 
i Г] UTILITIES 1 — A collection of invaluable ELSE 
J general purpose DOS utilities. A must! D ENV PROC NEAR 
[ ] UTILITIES 2 — More invaluable DOS utilities. ET 
Too many to list here! ENDIF 
Н [ ] UTILITIES 3 — A comprehensive set of | 
debugging and diagnostic utilities. PUSH BP | 
Г] WORD 1 — PC Write 2.6, a powerful and 


complete word processing system. 
I Г] WORD 3 — The PC Style writing analysis 
" program and FOG complexity index finder. 
— NEW RELEASES — 
Iu BUSINESS 1 — EZ-Forms business form 
generation, completion, and printing program. 
[Г] CAD 2 — An advanced 2D/3D drafting 
Ё program. 640k required. Color gr. req'd. 
{н COMM 1,2 — (2 disks) Version 2.2 of the 
ever-popular QMODEM communications prog. 
[+] COMM 4,5,6,7 — (4 disks) Latest RBBS 
д Bulletin Board System 14.10, 
[2] COMM 8,9 — (2 disks] PROCOMM 2.4, an 
exc. modem program with terminal emulation. 
[2] INFO 1,2 — (2 disks) Cooking recipes data- 
i base with keyword/ingredient retrieval prog. 
C] LANGUAGE 1 — PDProlo 1.9v, Sth 
generation language for artificial intelligence. 
LANGUAGE 3 — A868, a full featured 
i 8086/8088 macro assembler. 
Г] LANGUAGE 8 — Xlisp 1.7, the standard for 
Artificial Intelligence programming languages. 
| [Г] LANGUAGE 9 — The ICON string and 
structure oriented programming language. 
[2] MUSIC 2,3 — (2 disks) PianoMan Ver 3.0 
polyphonic music recording & playback prog. 
j] Г] WORD 4 — The Speler spell-checking 
{ program. Includes customizable dictionary. 
Catalog available, add $2. 3.5” format add $1/disk. 


MOV BP ,SP | 
MOV ES, [DI+2CH] 

MOV AX , 4900H 

INT 21H 

POP BP 


Listing 6: Source code for the shrink( ) routine. 


TITLE PROGRAM SHRINKER 

SUBTTL Copyright 1986 Brian Edginton 
NAME SHRINK 

INCLUDE DOS.MAC 


SHRINK 
LPROG 
SHRINK FAR 


SHRINK NEAR 


B Cost of Items 
fj GA Hes 7% Tax 
Ship/Handling m Domestic $1 fForeign $5, 
Total Enclosed 2 
а= MicroCom Systems d 


BP 
BP,SP . continued 
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SPACE: (415) 325-6500 
P.O. Box 51657, Palo Alto, CA 94303 
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$2000? 
That s Too Darned High! 


Why should a CAD package cost more than a Word 
Processor? It shouldn't! Lots of people ask how we can offer 
a CAD system as good as ProDesign II at a price as low as 
$299. It's easy. А PC Software Package does not cost 
$2000 to manufacture. 1t doesn't even cost $200. It makes 
us ask the questions "Why do comparoble CAD packages 
cost $2000 ond more? What mokes o CAD packoge cost 
more than a Word Processor?'' 

ProDesign Il doesn't. ProDesign Il is the complete CAD 
package you get for $299. With ProDesign Il, you get such 
advanced features as Auto Dimensioning, Area Fill (Hat- 
ching), Fillets, Mirroring, !sometrics, Curve Fitting, Object 
Snap, Attributes, Drawing Merge, Area Calculation, Parallel 
Lines, Parallel Curves, Tangents, Perpendiculars, and many 
many more. Features once available only for $2000 or more. 
Features you get at no extra charge with ProDesign II. 

But there is another, very important reason you should 
get ProDesign Il. ProDesign || is very unique among CAD 
packages. It is easy to learn and use. When we call 
ProDesign 11 “Тһе Easy to Use CAD System”, we're not 
joking. You will be productive with ProDesign II in an hour 
or two instead of a week or two. In fact, we are confident 
that ProDesign Il is without a doubt the easiest CAD system 
in the world to learn and use! 


What else does ProDesign ll offer? Compatibility. Com- 
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patibility with over 150 printers. Compatibility with over 80 
plotters. Compatibility with most graphics adapters, 
digitizing tablets, and mice. Compatibility with most display 
adapters. Compatibility with any software that can produce 
HP plotter commands. Compotibility with moinfrome CAD 
systems (IGES). All ot no extra charge! (You can olso get on 
AutoCAD Interchange Utility for $99 that converts drowings 
to or from the AutoCAD format.) 

What additional hardware do you need? None! An IBM PC 
compatible and 512K RAM is all you need. ProDesign II 
produces high resolution drawings on your dot matrix printer 
- better than .005"' resolution on a IBM/Epson compatible 
printer. And you don't have to get a mouse or digitizing 
tablet. ProDesign Il is designed for easy and efficient 
keyboard use. You won't even need a math coprocessor, 
although it is supported. From a small drawing on a dot 
matrix printer to an E-Size drawing on a large plotter, 
ProDesign Il is the one to use! 


ProDesignll — Affordable, Compatible, and Usable! 
Where do you get it? See your local dealer or contact: 


American Small Business Computers 
118 South Mill Street 
Pryor, OK 74361 Inquiry 20 
TELEX 9102400302 | 


— ONLY $299! 
18 HORNET 


918/825-4844 
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MEMORY-RESIDENT PROGRAMS 


PROGRAM SIZE + ANY 
STACK YOU NEED. 
CALL MODIFY 
ALLOCATED MEMORY 
BLOCKS ROUTINE. 


BX, 7777 
AX ,0X4A00 


21H 
BP 


Listing 7: Source code for the cpush( ) and cpop() routines used in 


listing 2. 


; These routines emulate a push-al! of the 


: registers and 


segregs before an interrupt 


is executed, and then pop them in the 


: same order. 


; Note: cpopt is used for testing so we use 


° а ret instead 


TITLE 
SUBTTL 
NAME 
INCLUDE 


DSEG 


of an iret. 


REGISTER MANIPULATION ROUTINES 
Copyright 1986 by Brian Edginton 
STORE 

DOS . МАС 


; Register and stack storage structure follows. 


STRUC 
RAX 
RBX 
RCX 
RDX 
RSI 
RDI 
RDS 
RCS 
RSS 
RES 
RIP 
RBP 
RFL 
RRT 


S ENDS 


STORAGE S 
ENDDS 


PSEG 


name 


PUBLIC 


; Storage for 2 words 
; pushed for iret 

; ond flags. 

; Return address 

; pushed for call. 


oM) OND €) oH) oH) "МАЎ RH) RH) HR‏ هه 


«0,0,0,0,0,0,0,0,0,0,0,0» 


— cpush() 

Pushes all the registers and segregs 
and flags onto the stack. Use with 

cpop() to restore in correct order. 


CPUSH 
LPROG 


NEAR 


STORAGE . RRT 

STORAGE . RIP ; SAVE RETI IP, 
STORAGE . RCS ; SAVE RETI CS, 
STORAGE .RFL ; SAVE THE FLAGS, 
STORAGE .RAX,AX  ; AND TUCK AWAY 
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continued 


My main concern is 
with saving registers 
because of the amount 
of calls normally found 
in a C program. 


stack overflows, handle command-line 
arguments to change the stack size, re- 
direct I/O, and perform other incidental 
operations. The code for all this is in the 
c.asm file; its object module is in c.obj. 
This code is loaded before main( ) and 
cannot be efficiently deallocated by any 
means other than actually editing out un- 
used portions of C.asm and recompiling 
the file. A knowledgeable programmer 
should be able to remove large portions 
of c.asm for many applications; I have 
reduced considerable space in mine. 


Interrupts 

Now that I’ve shown you how to load pro- 
grams into memory and keep them resi- 
dent, ] want to examine the best possible 
way to maintain "nice" programs. My 
main concern is with saving registers and 
flags because of the amount of calls and 
subroutines normally found in a C pro- 
gram. (You can see an example of this in 
listing 1.) 

Since I passed the address of cpush( ) 
to the interrupt vector, the program’s first 
act when it is entered is a call to cpush( ). 
This call pushes a return address on the 
stack, one that would not be there if the 
code were generated in assembly lan- 
guage. This problem is repeated through- 
out the program, so it must be handled 
early on. 

The three modules in listing 7 show one 
of the fastest and most efficient solutions 
I found. Upon entry into the program, I 
call cpush(). This routine stores the 
short-call return address, the interrupting 
program's return CS and IP, and the 
FLAGS that are pushed onto the stack. It 
then stores the registers and segment 
registers in its own allocated memory. The 
short-call return address is then pushed 
back onto the stack and the function 
returns to the body of the program. 

After the interrupt routine does its work 
(in the example given in listing 2, it prints 
“Hello world”), it calls cpop( ) to return 
to the interrupted program. The срор() 
routine emulates a pop of all the registers 
that should have been pushed onto the 
stack upon entry into the interrupt handler 
and then does an IRET. (For debugging 
purposes, I have also included the code 

continued 


Borland’s Turbo Lightning FREE 


Enlarged Two Ctr! and Positive-tactile, Extra-wide, easy-to- Dedicated Caps, Num and Separate 
Shift keys Alt keys for firm-feel 12 Function find Return key. Function Con- Scroll Lock dedicated 
ambidextrous keys. keys for IBM changed sizes trol keys. indicator lights. Numeric Pad 
ACCESS, —— increased again by shrinking their IBM has no lights with enlarged 
automatic Return key. on their XT. Enter key, four 

Isolated operation. Arithmetic 

Е Escape key. Function keys. 

selectable 

compatibility 

with IBM, PC, | Separale 

XT, AT, PCjr, | Cure and 

AT&T and all ү дт ЕН БЕ Screen Control 

compatibles. à c ke 

IBM's new V + y5. 

Enhanced 1 à 

Keyboard runs 

only on their 

new XT's, ATS 

and ignores ? 

their installed T = 

base which ص‎ 

probably in- کے‎ 

cludes you. 


Switch allows you - 
to swap position of 
Ctr! and Caps lock. 
IBM moved Ctri to 
bottom row, you have 
no choice! 


1 V^ "^ Here it is... DATADESK'S 
TURBO-101 ENHANCED KEYBOARD 


for the 10 million PC users IBM just ignored! 


ІВМ just announced their new 

redesigned "standard" keyboard for per- 
sonal computers. There's only one problem: 
it won't work on your IBM computer if it 
was purchased prior to June 1986 or on any 
PC compatible purchased at any time! 


Notto worry. Our new Turbo-101 Enhanced 
Keyboard gives you the layout and en- 
hancements of the IBM with some logical 
improvements (see above photo). And it 
works on your existing PC, XT, AT, PCjr, 
AT&T, Epson and virtually all compatibles! 


Get Borland's Turbo Lightning ™ 
For FREE! 

To really turbocharge 
your productivity, we are 
including, free-of-charge 
Borland's red-hot Turb 


when us deKick, WordPerfect, Micro- 
soft Wor 2-8 or most popular programs, 
our Tur 1 Keyboard will check your 
spellinc ype, gives you instant 
access to Random House's 80,000-word 
Concise Dictionary and 60,000-word 
Thesaurus and much, much more! 


prammiers and users cheer, executives 
f tber software companies weep,” says 
Ji Seymour of PC Week. Sold separately, 
Turbo Lightning retails for $99.95! 


IN TER NATIONAL 


7650 Haskell Avenue 
Van Nuys, California 91406 (818) 780-1673 


Turbo-101 is a trademark of DataDesk International. Turbo Lightning is a 
trademark of Boriand International. IBM and IBM AT are registered trade- 
marks of Inteenational Business Machines. Inc. 


Inquiry 85 for End-Users. 
Inquiry 86 for DEALERS ONLY. 


The Turbo-101 is the best data entry tool 
since the pencil! 

For users of spreadsheets like 1-2-3, the 
Turbo-101's separate cursor controls and 
numeric keypad makes entering numeric 
data into cells and moving from cell to cell 
as natural as moving your fingers. And for 
word-processing, the 'Selectric' typewriter 
layout makes the Turbo-101 as easy to 
use as a pencil; and with the extra large 
Enter, Shift & Control Keys, you'll make so 
few mistakes, you wont even need an 
eraser! 


credit card orders call 


(800) 826-5398 


in CA call 
(800) 592-9602 


"Price does not include adaptor 
cables required by certain compat- 
ibles • A Limited offer—price subject 
to change without notification. 


Up to now, DataDesk International may be one of 
the best kept secrets, but here's what's being said 
about our first end-user Keyboard/Borland 
software bundle: 


“Who Can Pass Up a Deal? 
Department, Talk about an 


"It's a good ke yboard. Good 
feel: the ke ys bave tactile 


aggressive product!" feedback. No musb at all. 
Jobn C. Dvorak, Tbis is about as good a ke y- 
InfoWorld Mar 86 board deal as you're likely 


to find...1 bave absolutely no 
besitation in recommend- 
ing tbe Model PC8700." 
Jerry Pournelle, 

Byte Magazine Se pt. 86 


"It solves all of tbe problems 
e.-xbibited by their regular 
PC/XT keyboard...it's a 
great bargain!" 

PC Productivity Digest 

May 86 


“DataDesk Intl. bas designed 
a sturdy апа bandsome key- 
board that bas tactile re- 
sponse...is tbe bardware 

bar gain of tbe year” says 
Cbarles Humble, Oregonian 
Jan 86 


"T be best part of tbe ke y- 
board is tbe way it feels. It's 
ideat! And fast. I've never 
worked on a keyboard with 
a nicer toucb." 

Business Computer Di gest 
Aug 86 


"T bis ke yboard is neat to 
type on and feels solid. It 
bas tactile feedback keys...1 
can type much faster on it.” 
Test Drive Scorecard: 
DataDesk-10 Key Tronics-9 
Teleconnect Magazine 

May 86 
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MAKE YOUR PC 
SEEM LIKE AN AT! 


MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 


'ANSI- " 
CONSOLE 


The Integrated Console Utility™ 


FAST, POWERFUL 
ANSLSYS REPLACEMENT 


For the IBM-PC, AT, and clones 


e e e > m > om d omm X p > ph Ж od o p © 09 m Ж Ф ФОР = Т 


New Version 2.00 is MUCH FASTER! 
Now blink free scrolling on CGA! 


Now uses EMS/EEMS for Scroll Recall 
New Menu Program for Changing Options 


GET A BOX FULL OF UTILITIES! 
MAKE LIFE EASIER FOR ONLY $75! 


se k a от = e t cmxmxlxXXx 


• Speed up your screenwriting 2-6x 
* Extend your ANSI.SYS to full VT100 
* Add many more escape sequences 
e Scroll lines back onto screen 

* Save scrolled lines into a file 

* Add zip to your cursor keys 

e Free your eyes from scroll blinking 
* Easy installation 

* Get a 43 line screen w/EGA 

* Get a 50 line screen w/CGA 

* No more annoying typeahead beep 
• Prevent screen phospher burnin 

e Control many programs” use of color 
e Generate breakpts from keyboard 

• Shorten that annoying bell 

• Over 50 other useful options 


зәли AOSUOD ISN F 1884 


“The psychological difference is 
astonishing" 
—Lotus June 85 pg 8. 


“So many handy functions rolled into 
one unobtrusive package" 
—PC-World Feb 86 pg 282. 


“The support provided by the 
publishers is extraordinary” 
—Capital PC Monitor May 86 pg 25. 


"... the best choice for improving your 
console..." 
—Capital PC Monitor June 86 pg 26. 


460p Manual (w/slip case) & disks $75. 


Satisfaction Guaranteed! 
Order Yours Today! 


) HERSEY MICRO CONSULTING 
$ Вох 8276, Ann Arbor, MI 48107 
(313) 994-3259 VISA/MC/Amex 


DEALER INQUIRIES INVITED 
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OOOOOOO0OcOOOOOOOOOcOOOOOOOOOOOOOOOOOOO0OO Fast ANSI Console Driver 


MEMORY-RESIDENT PROGRAMS 


MOV STORAGE . RBX,BX 
MOV STORAGE . RCX ,CX 
MOV STORAGE . RDX , DX 
. MOV STORAGE .RDI,DI 

MOV STORAGE .RSI,SI 
MOV STORAGE. RDS, 05 
MOV STORAGE.RSS,SS 
MOV STORAGE . RES, ES 
PUSH STORAGE . RRT 
RET 

CPUSH ЕМОР 
PUBLIC CPOP 
IF LPROG 

CPOP PROC FAR 
ELSE 

CPOP PROC NEAR 
ENDIF 
PUSH STORAGE.RFL 
PUSH STORAGE. RCS 
PUSH STORAGE . RIP 
MOV ES, STORAGE. RES 
MOV DS, STORAGE .RDS 
MOV SI,STORAGE.RSI 
MOV DI,STORAGE.RDI 
MOV DX, STORAGE . RDX 
MOV CX, STORAGE . RCX 
MOV BX, STORAGE . RBX 
MOV AX , STORAGE . RAX 
IRET 

CPOP ENDP 
PUBLIC CPOPT 
IF LPROG 

CPOPT PROC FAR 
ELSE 

CPOPT PROC NEAR 
END IF 
PUSH STORAGE .RFL 
PUSH STORAGE . RCS 
PUSH STORAGE . RIP 
MOV ES, STORAGE . RES 
MOV DS,STORAGE . RDS 
MOV SI,STORAGE.RSI 
MOV DI, STORAGE . RDI 
MOV DX, STORAGE . RDX 
MOV CX, STORAGE . RCX 
MOV BX, STORAGE .RBX 
MOV AX, STORAGE . RAX 
RET 

CPOPT  ENDP 
ENDPS 
END + 


"bow 


ALL REGISTERS. 


GET THE SEGMENT 
REGISTERS. 


PUT CALL RETURN 


ADDRESS ON STACK. 


RESTORE FLAGS. 
RESTORE CS, 
THEN IP. 


READY FOR IRET 
WITH OLD IP AND 
STUFF ON STACK. 


RESTORE FLAGS. 
RESTORE CS, 
THEN IP. 


READY FOR IRET 
WITH OLD IP AND 
STUFF ON STACK. 


for cpopt( ), which is similar to cpop( ) 
except that cpopt() exits via a RET 
instruction.) 


Summary 
Ive demonstrated a simple interrupt- 
processing program that remains resident 
in memory. Programs written using these 
techniques should have proper attention to 
good program structure and correct ma- 
nipulation of pointers and addresses. 
This project turned out to be more am- 
bitious than I originally thought. The en- 


try and exit routines posed the most prob- 
lem; testing and debugging sometimes left 
the machine in a corrupted state. Be cer- 
tain that your C programs can pass lint 
before using them; remember, you are 
creating an extension of DOS. I did notice 
that including structures in a program 
compiled with Lattice increased the ad- 
dress of the entry point by three. It makes 
a call after main( ) to set up the memory 
for the structs and/or unions. I am in- 
terested in feedback about improving any 
of these techniques. i 


Inquiry 316 — 


The Baby AT 


* Factory direct 

• 100% IBM AT compatible 

• XT size board and mounting holes 

e 6/10 Mhz processor speed (6/8 Mhz available) 
* On board memory to 1 Mb 

* Zero wait states at 10 Mhz standard 

° 10 Mhz 80286 CPU 

• 80287 Math co-processor socket 


* 7 expansion slots (4 dual 62/36 pin and 3 single 
62 pin) 


495 


COMPLETE 
VISA and MasterCard accepted 
Immediate Delivery 


To order call 1-800-247-6413 


® Serial port on board 


* Advanced Gate-array Chips, extremely stable 
and reliable 


* Highly reliable 4 layer circuit board construction 


* On board lithium batteries for system parameters 
and real time clock 


ә Standard speaker, keyboard, lock, external 
battery, and power connectors 


* Legal Award BIOS 
* Internal cable assembly for serial port provided 
* Setup programs included 


= | Turn-Point America 


| PO. Box 71016 

| ON. Center St, Suite 224 

Reno, NV 89570. 

Tel: 7O2) 786-4484 

| Telex: 650 308 4898 MCI 

| Fax: (702) 826-6741 

MARKS: IBM AT — Internationa! Business Machines Corporation. 


| Atari Computers 


HOME COMPUTERS. 


520ST Monochrome System 


| 520ST Color System................... 


1040ST Color System................. 
800XL 64K Computer................... 
65XE 64K Сотриїег.................... 
130XE 132K Computer............... 
Atari Peripherals 
1020 Color Printer........................ 


1050 Disk Drive......................... 129.00 
835 300 Baud Modem.................. 24.99 
850 Atari Interface...................... 109.00 
M301 300 Baud Modem............... 39.99 
XM801 80-Column Printer........... 199.00 
XMB804 ST Printer...................... 189.00 
ICD PR Connection...................... 59.99 


Amiga System 
Package 
Includes: Amiga CPU, 256K RAM expan- 
sion, RGB Monitor, Amiga DOS, Basic, 
Tutorial, Kaleidoscope, Voice Library. 


$1199 


Commodore Computers 

Commodore-64C 64K Computer..189.00 
Commodore-64C System w/1802C539.00 
Commodore-128 128K Computer.259.00 
Commodore-128 System............. 759.00 
Amiga 1000 256K Computer....... 849.00 
Commodore Peripherals 


| 1530 Data Саѕѕейе...................... 34.99 
1660 Commodore Modem............ 59.99 
1670 Commodore Modem............ 99.99 
1541C Disk Drive....................... 189.00 
1571 Disk Drive......................... 249.00 
1802 Color Monitor..................... 199.00 
1902 Color Monitor..................... 299.00 
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Amiga 1010 32” Ext. Drive........ 219.00 
Amiga 1020 574" Ext. Drive........ 189.00 


Amiga 1080 RGB Monitor........... 269.00 
C128 512K Expansion Board....... 179.00 
PPI Parallel Printer Interface.......... 34.99 
Xetec S/Graphix 8K...................... 69.99 
Micro R&D MW350... "ГОС 44.99 


MS/DOS SYSTEMS. 


PC-TOO 20 Meg 
XT-Compatible $999 

M ee from $1299.00 
— MÀ from 1699.00 


Sabet eee eee nee eee wee 


Leading Edge..................... 
Panasonic Business Partnerfrom 799.00 
Toshiba 1100 Plus........... from 1749.00 


Advantage-AT 128K.................... 


Everex 

EV-221 Evergraphics Mono......... 139.00 
EV-640 Edge Сага..................... 259.00 
Hercules 

Color Сага...........-..-..-.-.-...-+...--- 159.00 
Graphics Card Plus.................... 209.00 
Fifth Generation 

Logical Connection 256K............. 329.00 
IDEAssociates 

IDE-5251 Local Emulator 

Intel 

1110 PC Above Board................ 279.00 
Inboard 386K ОК............................ Call 
NEC 

GB-1 ЕСА................................. 409.00 
Quadram 

Quad Ega+ Graphics Adapter....329.00 
Silver Quadboard........................ 129.00 
Expanded Quadboard................. 119.00 
VIDEO 7 

EGA Video Adapter.................... 329.00 
Zuckerboard 

Color Card w/Parallel.................... 89.99 
Monochrome Card w/Parallel......... 99.99 
576K Memory Card...................... 59.99 


DRIVES. 


Allied Technology 


Apple Half-Heights.................... $109.00 
Controller Сага............................ 39.99 
CMS 

Drive Plus 20MB Intemal Card....399.00 
Everex | 

Stream 20 20МВ Tape-Backup....669.00 
Genie Technology 

210 H 10 + 10 subsystem....... 1749.00 
Indus 


lomega 

A210H 10 + 10 Bemoulli Box..1899.00 
A220H 20 +20 Bernoulli Box.....2499.00 
Irwin 

110 D 10MB Tape backup.......... 319.00 
Mountain Computer 

Drive Card 20MB Internal Card...649.00 
A220 20 + 20 Subsystem........ 2199.00 


QUU 


Racore 


Jr. Expansion w/DMA* 3 1 9 
Seagate 

ST-225 w/Controller..................... 399.00 
Toshiba 

Half-Height 360K internal.............. 89.99 

DISKETTES. 

Maxell 

MD-1 SS/DD 51A" ..................... $8.99 
MD-2 DS/DD 5%М%"....................... 10.99 
MD-2HD Hi-Density 5'4".............. 21.99 
MF-1 55/00 3Y2"........................ 12.99 
MF-2 DS/DD 31/6” ....................... 21.49 


CS-500 20Mb Streamer Tape........11.99 
CS-600 60Mb Streamer Tape........ 13.49 


Sony 

MD1 SSIDD 5%”".......................... 8.49 
MD2 DS/DD 5%4”".......................... 9.99 
MD-2HD Hi-Density 5%з”.............. 22.49 
MED-1 SS/DD 3%У2”...................... 14.49 
MFD-2 DS/DD ЗУ®®”..................... 20.49 


COMPUTER MAIL ORDER 
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When you want to talk computers... 


[0 


......... When you want to talk price. 


MONITORS. 


Amdek 

Video 310A Amber TTL............ $149.00 

Color 722 RGB, CGA/EGA.......... 499.00 

Magnavox 

8CM515 RGB Monitor-80............ 289.00 
ee: 99.99 

Mitsubishi 

ХС 1409C 14” RGB................... 

NAP 

873 14" Multimode..................... 

NEC 

12" TTL Green or Amber........... 

JC-1401P3A Multi-Sync................... 

Princeton Graphics 

MAX-12 12" Amber TTL............. 

HX-12 12" Color RGB................ 

HX-12E 12"RGB/EGA................. 

Quadram 

8460 Quadchrome Enhanced......439.00 

Taxan 

Model 124 12" Amber................ 


MODEMS. 


Anchor 
6480 C64/128 1200 Baud.......... 
Omega 80 Amiga....................... 


VM520 ST520/1040 1200 Baud...139.00 
Expressi PC-1200 Half Card........ 149.00 


Everex = 
1200 Baud Internal $1 19 


Hayes 

Smartmodem 300 External.......... 139.00 
— 359.00 
ud 539.00 

Practical Peripherals 

Practical Modem 1200 External...159.00 

Quadram 

Quadmodem Il 1200 Baud.......... 

Supra 

MPP-1064 AD/AA C264.................. 

U.S. Robotics 

2400 Baud Intemal..................... 


PRINTERS. 


Canon 

LBP-8A1 Laser, 8 Page/Min..... 

Citizen 

MSP-10 160 cps, 80-Column....... 
MSP-20 200 cps, 8K Buffer......... 
Premier 35 35 cps Daisywheel....499.00 


| C.itoh 


8510-SP 180 cps, 80-Column.......... Call 
310-SEP Epson/IBM 80-Column....... Call 
Cordata 

The Desktop Printshop 


Epson LX-86 
120 cps, Dot Matrix? 1 99 


Epson 

FX-B6E 240 cps, 80-Column............ 
FX-286E 240 cps, 132-Column........ 
EX-800 300 cps, 80-Column........ 
LQ-800 180 cps, 24-Wire Printhead..Call 
Juki 

6300 40 cps Daisywheel............. 

6100 10 cps Daisywheel............. 
5510C Color Dot Matrix.............. 

NEC 

Pinwriter 660 24 Wire................. 
Pinwriter 760 24 Wire................. 
Okidata 

ML-182 120 cps, 80-Column........ 219.00 
ML-192+ 200 cps, 80-Column....369.00 
ML-193+ 200 cps, 132-Column....... Cal 
ML-292 200 cps, 80-Column............ 
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IN THE SIMPLEST SENSE, image processing means manipulating an image. This 
could be as mundane as changing the contrast on your TV set. With the advent of 
digital computers, however, researchers have found that there is literally more to 
most images than meets the eye. 

This month's theme focuses on digital image processing, an exciting technology 
that breaks images down into a series of digital values representing such things as the 
brightness and color at every given point in the image. By manipulating this data via 
computer, researchers have been able to improve images, uncover new information in 
them, and even begin to interpret their meaning, the initial step in developing ma- 
chines that can “see. ” 

The first article, “Probing Space by Camera" describes the development of image 
processing at NASA's Jet Propulsion Laboratory, and its transition from a fanciful 
idea to an integral part of man’s exploration of space. Perhaps the first real “spin-off 
from space," image processing's initial down-to-Earth application was in biomedical 
studies, an area where scientists are making astounding advances, as shown in the text 
box accompanying the article. 

Our journey through space and time then takes us back to the Mona Lisa, who has 
been receiving a computerized face-lift thanks to image processing. In “Digital Image 
Processing in Art Conservation," Dr. John Asmus details his work with the most 
famous painting of all time. Then, on a more modern note, we will examine the con- 
troversial practice of "colorizing" classic movies, thanks to—or no thanks to, de- 
pending on how you look at it—image processing. 

Ben Dawson, coauthor of the award-winning article on how image processing 
helped find the long-lost Titanic (see “Finding the Titanic,” March 1986 BYTE), has 
written “Introduction to Image Processing Algorithms,” a clear but in-depth look at 
the computational basis for image enhancement, complete with a set of C routines that 
you can adaptto your own computer system. 

Charles McManis, who works for a maker of large, expensive workstations, has 
written “Low-Cost Image Processing,” which tells you how to turn an Amiga into 
your own image processing workstation. He has also written a couple of C programs 
that are ready to run on the Amiga. 

Image processing is not desktop publishing, although some of the devices involved 
with desktop publishing, such as image scanners and cameras, use image processing 
technology at their lowest levels to improve images after scanning. The article on 
PreScript describes a proposed standard for capturing and enhancing images that are 
to be incorporated into desktop publishing and other applications. 

Nor does image processing include paint programs, by which you physically move bits 
around with the use of a pointing device. But as paint programs become more powerful, 
the lines—if you'll pardon the pun—are getting harder to draw between technologies. The 
TrueVision Image Processing System, for example, uses image processing at low 
levels to perform operations like tinting and shading. In this month's review section, 
Robert Tinney, BYTE's quintessential cover artist, reviews the TrueVision system, 
which he used to produce the cover and section art for this issue. 

Image processing, once a game that could only be played on large, expensive com- 
puter systems, is the latest area of computer science to fall before the burgeoning 
power of small computers. Like data processing and word processing, image process- 
ing is beginning to crest into a widespread phenomenon; this month's theme will help 
youcatch the wave early. 

—Ken Sheldon, Technical Editor 
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IMAGE PROCESSING 


Probing Space 
by Camera 


The development of image processing 
at NASA's Jet Propulsion Laboratory 


EARLY MORNING, JULY 31, 1964. The 
mood at NASA’s Jet Propulsion Labora- 
tory (JPL) was tense; the American space 
program was in trouble. 

Since the onset of the space age in 1957, 
the Soviet Union had been racing ahead 
of the United States, scoring an impressive 
string of firsts: Sputnik I, the first man- 
made satellite to successfully orbit Earth; 
Sputnik II, which carried the first living 
creature (a small dog) into space; Luna 
I, the first space probe to fly past the 
moon; Luna II, the first probe to crash on 
the moon; and Luna III, which transmitted 
back to Earth the first images of the far 
side of the moon ever seen by man. 

Meanwhile, the United States’ early 
probes were disasters. They blew up on 
the launch pad. They failed to escape 
Earth's gravity. 

The Ranger probes, designed to return 
photographs and data from the moon in 
preparation for landing a man on the lunar 
surface, had also been riddled with 
failures: Two ofthem failed to leave Earth 
orbit and came flaming back into the 
atmosphere; one crashed mutely on the 
moon, none of its equipment having func- 
tioned since lift-off; and two escaped 
Earth orbit but missed the moon by 
thousands of miles and refused to point 
their cameras in the right direction. 

Ranger 6 had come heartbreakingly 
close. It performed flawlessly, leaving 
Earth orbit and impacting on the moon's 
Sea of Tranquillity according to plan, but 
a freak accident that occurred at lift-off 
prevented its television cameras from turn- 
ing on or relaying a single image back to 
Earth. 


Ken Sheldon 


As Ranger 7 lifted off from Cape 
Canaveral on July 28, 1964, a congres- 
sional investigation was under way, with 
some members of Congress calling for 
JPL—and the space program—to shut 
down. JPL researchers had been unable 
to determine the cause ofthe accident that 
crippled Ranger 6's cameras. And no one 
knew whether the changes they had made 
to Ranger 7’s cameras would prevent the 
problem from recurring. No more Ranger 
probes were waiting in the wings; Ranger 
7 was the space program's “‘last best 
hope." 

On the morning of July 31, 1964, 
Ranger 7 neared its lunar destination. 
Reporters and JPL staff waited anxious- 
ly, the memory of Ranger 6's failure still 
fresh in their minds. 

At 6:08 a.m., the word came from 
Goldstone Tracking Station to JPL: 
Ranger 7 was transmitting full-power 
video signals from the moon. In the 17 
minutes before its impact onto the lunar 
surface at the Sea of Clouds, Ranger 7 
transmitted the first highly detailed images 
of the moon—over 4300 of them—back to 
a cheering JPL. As NASA historian R. 
Cargill Hall says, "Ranger 7 was a re- 
sounding, a crashing success." (Lunar Im- 
pact, A History of Project Ranger, U.S. 
Government Printing Office, 1977.) 


The Image of Ranger 

Throughout the long days of waiting for 
a successful Ranger mission, Dr. Robert 
Nathan had been perfecting techniques 
that would improve the images sent back 
from the moon. Nathan, a crystallog- 
rapher by training, had come to JPL from 


the California Institute of Technology, 
where his research involved creating 
images of the microscopic structure of 
crystals by computer processing their dif- 
fraction patterns. His assignment at JPL 
was to apply his knowledge of digital 
techniques to the data being sent back 
from America's early space probes. 

Nathan had studied the images captured 
by the analog cameras on the Soviet 
Union's Luna III. The photographs were 
grainy, out of focus, and distorted by 
signal noise. He knew he could do better. 

"Prior to that time, both the Americans : 
and the Soviets were using analog tech- 
niques to transmit pictures from space, 
and the Soviets were using analog methods 
to enhance the pictures," Nathan says. “I 
could see right away that manipulating 
image data was too difficult if everything 
remained in analog form." 

Nathan suggested digitizing the analog 
video images and adapting the techniques 
of one-dimensional signal processing to 
process the two-dimensional images with 
the help of computers. It was the germ of 
a great idea. 

The Vidicon television cameras that 
sent video signals from Ranger 7 back to 
Earth were the best available at the time. 
But they had three problems. 

The first problem was geometric distor- 
tion. The beam that swept electrons across 
the face of the tube in the spacecraft's 

continued 


Ken Sheldon is a technical editor for 
BYTE. He can be reached at BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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camera moved at nonuniform rates that 
varied from the beam on the playback tube 
reproducing the image on Earth. As a 
result, the pictures were sometimes lop- 
sided, stretched, or otherwise distorted. 


, 


Another problem with the cameras was 
photometric nonlinearity. When aimed at 
a uniform white or gray field, the cameras 
displayed a brightness in the center and 
a darkness around the edge caused by a 
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Photo 1: Correcting for the geometric distortion of the Ranger cameras involved 
stretching the images to match a preflight calibration. (a) A calibration image 
from one of the Ranger 's Vidicon cameras; (b) the image after stretching to 
correct for the camera's distortion. (All photos accompanying this article are 


courtesy of NASA/JPL.) 


isolated an area of the image that showed the noise pattern (a) and used that 
pattern as a filter to subtract the pattern from the rest of the image (b). 


Photo 3: Deconvolution, a technique developed during the Ranger missions, 


involves measuring a camera's tendency to blur high-frequency details and 
subtracting it from the transmitted images, as shown in these before (a) and after 


(b) images from a later Surveyor mission. 
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nonuniform response of the phosphor on 
the tube's surface. 

Finally, oscillation in the cameras' elec- 
tronics was "bleeding" into the video 
signal and producing a rug-like noise pat- 
tern visible on the images' high-resolution 
playback. 

Nathan designed a set of techniques to 
correct for the cameras' limitations. Cor- 
recting for the geometric distortion in- 
volved a "rubber sheeting" operation that 
"stretched" the images to match a pre- 
flight calibration and return them to their 
correct shape (see photo 1). The photo- 
metric error was measured on the ground 
and then filtered out of the images trans- 
mitted from space. To remove the oscilla- 
tion noise, Nathan's team isolated an area 
of the image that should have been 
featureless, digitized the pattern there, and 
used that as a filter to subtract the pattern 
from the rest of the images (see photo 2). 

The image-enhancement techniques de- 
veloped by Nathan and others at JPL were 
used successfully on the images from 
Rangers 7, 8, and 9, which returned a total 
of 17,267 images of the moon. New tech- 
niques were discovered in the process: 
Nathan developed an image-enhancement 
technique known as deconvolution, which 
deblurred the images and improved 
resolution dramatically (photo 3). Thomas 
Rindfleisch used the Ranger images, the 
lunar shadows they revealed, and knowl- 
edge of the sun's angle to develop a 
method of photoclinometry. This tech- 
nique produced elevation maps of the 
moon, which helped researchers select ap- 
propriate landing sites for later probes. 


On to Mars 
Exactly four months after Ranger 7 lifted 
off from the pad at Cape Canaveral, 
Mariner 4 headed for Mars. It was the first 
of the Mars/Venus probes to carry a 
camera. It was also the first space probe 
to send its signals back to Earth in digital 
form, a format necessitated by the 48 
million miles over which the data had to 
travel. At that distance, an analog signal 
would have been virtually indistinguish- 
able from the background noise of space. 
The data came in at the tedious rate of 
8 bits (one pixel) per second. Nathan says, 
"It took eight hours for that very first 
frame of Mars to come in, and we didn't 


quite know what we were getting. Half of 


the image was dark sky, the other half was 
almost saturated white." 

The researchers later realized that the 
problem was not with JPL's cameras but 
with Martian weather. Mariner 4 had ar- 
rived on an extremely cloudy day on 
Mars—a planetwide sandstorm, in fact— 
and the surface was hidden from the 
probe's cameras. Only later, on the tenth 
frame, did the sky clear up, and Mariner 


4 sent back the first close-up images of 
the red planet’s crater-pocked surface (see 
photo 4). 

Image enhancement had proved its 
worth. In 1965, Nathan, Fred Billingsley, 
and Ben Martin of JPL’s Central Com- 
puting Facility (where the image process- 
ing operations had been handled until 
then) convinced JPL to establish the Image 
Processing Laboratory (IPL) as a division 
of JPL, with its own computing facility 
built around an IBM 360/44. 

With the establishment of the IPL, 
Nathan and Billingsley recommended that 
all future probes transmit their images 
back to earth digitally. However, plans for 
the next series of lunar probes, the 
Surveyor missions, were too far along for 
changes, and the probes transmitted 
analog video signals like those from the 
Ranger probes. Between 1966 and 1968, 
five Surveyor probes landed success- 
fully—and softly—on the moon, transmit- 
ting back to the IPL over 87,000 analog 
images, which were digitized, enhanced, 
made into topographic maps, and so on 
(see photo 5). The images were invaluable 
in studying the nature of the moon's sur- 
face in preparation for the first manned 
landing there. 

The Mariner missions were not over, 
however. Two probes remained, one each 
to Mars and Venus, and they carried 
digital equipment like that on Mariner 4. 
The cameras on the Mariner probes had 
a problem similar to that of the Ranger 
cameras: The images were marred by a 
noise pattern from the probes power 
supply—they looked as if they were 
printed on herringbone tweed. Thomas 
Rindfleisch applied nonlinear algebra in 
a program called Despike, which per- 
formed a two-dimensional Fourier trans- 
form to produce a frequency spectrum 
with spikes that represented the noise 
elements (typically the highest frequency 
elements in an image). The program 
isolated the noise spikes, removed them, 
and transformed the data back into an 
image from which the herringbone pattern 
had been removed. 


The Picture of Health 
As the Mariner and Voyager probes con- 
tinued, researchers at JPL began experi- 
menting with the application of image- 
enhancement techniques to biomedical 
problems. Nathan applied the technology 
to electron microscope images of catalase 
(a liver enzyme). Research engineer 
Robert Selzer (now supervisor of the bio- 
medical image processing group) ran x- 
rays of the human chest and skull through 
the computer, with a dramatic improve- 
ment in the visibility of blood vessels in 
the resulting images (see photo 6). 

In 1967, Nathan and Selzer described 
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their research at a UCLA School of 
Medicine forum sponsored by the Na- 
tional Institutes of Health. The NIH was 
so impressed with the results of their work 
that it offered to fund increased research 
in the area of biomedical image process- 
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Photo 4: (a) An image of Mars sent back by Mariner 4, among the first ' 
close-ups of the red planet seen by the human eye; (b) the same image after 
image enhancement. 


ing. Accepting the money took some 
maneuvering—although originally created 
to help the military with jet-assisted 
takeoff rockets, JPL had been exclusive- 
ly a NASA facility since NASA's establish- 
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Photo 5: By deconvoluting the images from the Surveyor probes of the moon (a) 
their resolution was dramatically improved (b). 


196. 


Photo 6: Under the direction of Robert Selzer, the JPL’s biomedical studies 


program helped pioneer the use of image processing in biomedical applications 
with images such as these. Note the dramatic improvement in the visibility of 
arteries in the front of the brain between these unprocessed (a) and enhanced (b) 


images of the human skull. 
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From Outer Space to the Inner Man. 


Seeing inside the human body was first 
made possible by Wilhelm Roentgen’s 
discovery in 1895 that x-rays (elec- 
tromagnetic radiation of much higher fre- 
quency than visible light) could be used 
to create images of the body. When 
passed through the body, the rays are dif- 
ferentially absorbed by tissues, bones, 
and organs, and come out the other side 
to create an image on photographic film. 
Although the images are often blurred by 
patients’ movement and can be difficult 
to read because organs are superimposed 
on top of one another, the photographic 
x-ray has long been one of the cor- 
nerstones of medical diagnostics. 

Later discoveries used other types of 
energy to create images of the human 
body. Ultrasound, a kind of sonar for the 
body, uses sound waves that bounce off 
organs and echo back to a transducer that 
creates an image. Nuclear medicine uses 
a special camera that detects the emis- 
sion of gamma rays from short-lived 
radioactive substances injected into the 
body. This technique lets physicians 
visualize organs, the passage of fluids 
through the organs, and various meta- 
bolic processes. 

With the advent of the computer rev- 
olution, researchers began adapting 
digital techniques to these analog tech- 
nologies. Although the original systems 
are still in use, several varieties of x-ray, 
ultrasound, nuclear medicine, and other 
radiologic systems now use A/D con- 
verters to create digital images, which 
have several advantages over analog 
images: Noise elements can be removed; 
contrast can be enhanced; several images 
of the same area can be “averaged” to 
remove extraneous elements; blurring 
caused by patient movement can be 
reduced; one image can be subtracted 
from another to show, for example, the 
contrasting material injected into the 
blood vessels of the heart, without bones, 
lungs, and other organs getting in the way 
(digital subtraction angiography); and the 
quantization, or measuring, of organs, 
tumors, etc., is much easier. 

The latest imaging technologies are in- 
herently digital. Magnetic resonance 
imaging (MRI) uses a strong magnetic 
field and the response of certain atomic 
nuclei (such as hydrogen) in the body to 
generate images. The Nobel prize-win- 
ning technology of computerized tomo- 
graphic (CT) scanning uses an x-ray tube 
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that travels around the body and transmits 
a thin x-ray beam to a detector traveling 
opposite it. A computer then reconstructs 
the digitized data to create a highly de- 
tailed “ісе” through the body, as seen 
in photo A. Typically, several images are 
captured, providing a sequence of cross- 
sectional views through the area of 
interest. 

Interpreting CT scan images can be dif- 
ficult, even for expert diagnosticians. 


Photo A: A series of cross- 
sectional slices through the human 
body, generated by a computerized 
tomographic scan. 


Photo B: A Pixar display of an 
actual human pelvis. In the top half 
of the frame, the muscles and 
organs are shown in Solid red. In 
the bottom half of the frame, they 
are transparent so that the bones 
can be seen. © 1986 Pixar. All 
rights reserved. 


Photo C: A VRT system display of 
an actual human pelvis using a 
conceptual internal light source to 


show up minute textural differences. 
(O 1986 Pixar. All rights reserved. 


Since a series of CT scans covers a finite 
volume, however, researchers have been 
able to reconstruct three-dimensional 
images of the body from the digitized 
two-dimensional data by “stacking up" 
the images and displaying them. 

At the Johns Hopkins Medical Institu- 
tions, Dr. Eliot Fishman, head of the 
Division of Computed Body Tomo- 
graphy, employs volume-rendering 
techniques (VRT) on a Pixar Image Com- 
puter to re-create three-dimensional 
images of elusive imaging problems such 
as acetabular (hip socket) fractures. 
Researchers at Pixar, a spin-off of 
Lucasfilm (which created the space 
scenes for the movie Star Wars, among 
others), have developed a system that 
merges computer graphics with image 
processing and lets physicians view high- 
resolution images of patients’ internal 
structures. These images can be rotated 
in real time, thanks to a parallel- 


: processing chip that performs image pro- 


cessing operations at 10 million instruc- 
tions per second. 

The Pixar's frame buffer is 48 bits 
deep; every pixel can be represented by 
48 bits—12 each for the colors red, green, 
and blue and 12 bits that control the 
degree of transparency. Thus, a physician 
can instruct the system to display muscles 
and organs as solid red (photo B, top) or 
make the organs transparent so that bones 
can be more easily visualized (photo B, 
bottom). 

According to Dr. Fishman, ** Volumet- 
ric rendering differs from standard sur- 
face rendering of three-dimensional 
images in that all of the information from 
the original CT scans can be preserved 
rather than just the surface boundaries." 
The VRT system, a collaborative effort 
between Johns Hopkins, Pixar, and 
Philips Medical Systems, allows re- 
searchers to shade the internal structures 
with a conceptual light source that shows 
up minute textural differences (photo C). 
Note that these photos are not computer- 
generated graphics, but images of the 
pelvis of an actual patient, built up from 
CT scans of the patient. 

As new advances are made in both 
computer and radiological science, the 
synergy between the two will open up 
new avenues of exploration for research- 
ers into the mysteries of the human body 
and provide new ways for physicians to 
diagnose and treat illnesses. 


ment in 1958 and was reluctant to accept 
money from any other organization. Even- 
tually, JPL approved receipt of NIH funds 
to pursue three areas of research: electron 
microscope studies under Nathan; x-ray 
studies under Selzer; and light-microscope 
studies under Dr. Kenneth Castleman. 

Since its inception, the Life Sciences/ 
Biomedical Program has used image pro- 
cessing to study the progression of athero- 
sclerotic disease in coronary arteries, 
measure the size and density of muscle 
fibers to aid in the diagnosis of neuro- 
muscular disorders, develop an automated 
Pap smear test for the detection of cervical 
cancer, and evaluate the degree of tissue 
damage in burn victims. The bum 
research, under the direction of Victor 
Anselmo, uses patient data obtained from 
a multispectral scanner originally 
developed for NASA's Landsat geological 
satellite. (See "Introduction to Image Pro- 
cessing” by Jeffrey L. Star, February 1985 
BYTE, for a description of Landsat.) An- 
other application of image processing to 
biomedicine is described in the text box 
"From Outer Space to the Inner Man" on 
page 146. 


Back to the Laboratory 

When funding for Nathan's NIH project 
ran out, he began looking for other areas 
of research. He worked on developing an 
automated method of finding cancer cells 
in the human body via image processing. 
Later, he was contracted by NASA's Ames 
Laboratory in San Francisco to improve 
the resolution of ultrasound images, which 
were being used to study the possibly 
harmful effects of weightlessness on the 
heart. 

Meanwhile, image enhancement had 
become an integral part of JPL’s space 
probes. With the later Mariner missions 
to Mars and Venus, the Viking probes of 
Mars, and the Voyager's spectacular 
“grand tour” of Jupiter, Saturn, Uranus, 
and Neptune, the trend turned to digitiz- 
ing the images as close to the source as 
possible and transmitting them back to 
Earth digitally. Whilethe basic image pro- 
cessing techniques changed little, efforts 
were made to increase the speed, effi- 
ciency, and capabilities of the imaging 
systems on board the probes and on the 
ground. 

But image processing was running into 
the same bottleneck that other computer- 
related fields had faced: It was still essen- 
tially a slow serial operation. In other 
words, the basic operations of filtering and 
geometric transformation were being 
handled in a step-by-step, one-at-a-time 
manner by the computer's CPU. As long 
as data from space probes had been trans- 
mitted at only 8 bits per second, Earth- 
bound computers could easily keep up 
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with the influx of data. But as numerous 
weather, geological, oceanographic, and 
commercial satellites were launched and 
began transmitting data to Earth at high 
speed, the data was piling up, and re- 
searchers could not find the time to pro- 
cess all of it. 

At that time, Nathan realized that image 
processing wasn't being used in other 
areas of research because the massive 
amount of data being handled in many 
real-world applications made the process 
impractical. The limitations on image pro- 
cessing were not caused by the algorithms 


but by the available hardware. He began 
asking whether there was some way of 
developing new hardware that could per- 
form these operations in parallel, with 
many chips operating simultaneously. 
This led to his introduction into the 
science of VLSI by Dr. George Lewicki, 
who was in charge of the electronics 
research area at JPL. 

In 1985, Nathan completed work on a 
VLSI chip with five multipliers and ac- 
cumulators. A hybrid carrier with seven 
of the chips mounted on it lets a total of 
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35 multiply/add operations be performed 
simultaneously (see photo 7). The VLSI 
chip uses a pipeline architecture so that 
each component performs certain func- 
tions and passes its intermediate results to 
the next component. Nathan estimates that 
the chip can enhance images 50 to 1000 
times faster than present computers and 
perform filtering operations faster than a 
Cray supercomputer. 

Nathan’s VLSI chip was first used on 
the images from Voyager 2, which com- 
pleted its encounter with Uranus and its 
moons in January 1986 and will rendez- 


PROBING SPACE 


vous with Neptune in 1989. The spec- 
tacular pictures of the Uranian moons 
transmitted from the far-flung Voyager 2 
were filtered and enhanced in a fraction 
of the time formerly necessary, thanks to 
Nathan’s VLSI chip (see photo 8). 

The chip will get a workout from future 
missions, such as Galileo, which will or- 
bit the giant planet Jupiter for two years 
and send a probe down into the planet's 
crushing atmosphere; Mars Observer, 
which will undertake a thorough mapping 
of the Martian surface; and Magellan, 
which will jr Venus's thick cloud 


= ER і | 


Photo 7: A hybrid па designed by Dr. Robert Nathan holds five VLSI chips 
and allows up to 35 simultaneous multiply/add operations to be performed on 


image data. 


Photo 8: Miro the EINE moon US identified before the Aight of 
Voyager 2, is a 300-kilometer frozen ball of tortuously twisted rock. These 
Voyager images of Miranda, shown before (a) and after (b) enhancement by Dr. 
Robert Nathan's VLSI image processing chip, show cliffs that are approximately 
20 kilometers (more than 12 miles) high. 
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cover and return detailed radar images of 
the surface. 


The Shape of Things to Come 

As NASA probes explore the further 
reaches of this solar system and deep 
space beyond it, they encounter a number 
of obstacles. The light from the sun is 
dimmer, the signals that the probes send 
back are weaker, and the rate at which 
they send the signals must be slowed to 
distinguish the data from the background 
noise of space. The longer that signals 
take to pass back and forth from Earth to 
the probes, the less flexibility researchers 
have in taking photographs. By the time 
an image reaches Earth and a course cor- 
rection can be beamed back to the probe, 
30 to 90 minutes might have passed, even 
though the beam is traveling at the speed 
of light. 

One way to rectify this problem is to 
apply the sciences of image understanding 
and artificial intelligence, providing the 
probes with the ability to decide for 
themselves what to photograph, what to 
send back to Earth, and what to ignore. 

Such technology has been proposed for 
the Martian Rover, an unmanned robot 
that would explore the surface of Mars, 
take soil samples, map the terrain, and so 
on. Since the distance to Mars would 
make remote control of the Rover diffi- 
cult, if not impossible—by the time you 
told it what to do, the Rover could fall 
into a hole or off a mile-high cliff—the use 
of image understanding and machine vi- 
sion technology would be crucial to its 
success. 

Since 1985, JPL researchers have been 
developing a Programmable Image Fea- 
ture Extractor (PIFEX) system that would 
perform 10!! operations per second on 
12-bit data and endow the Rover with real- 
time machine vision. 


One Step Beyond 

The theories and technologies behind 
image processing were in use before their 
advent at JPL. One-dimensional signal 
processing was a mature science, having 
been used extensively during World War 
II to clean up radar signals. Linear sys- 
tem theory was well known in applied 
mathematics. The makers of page readers 


- were working in the areas of optical char- 


acter recognition. And researchers in 
chromosome analysis had experimented 
with image analysis and pattern recogni- 
tion as early as the 1960s. However, the 
scientists of JPL pulled those technologies 
together into a new science that has pro- 
vided never-before-seen views of creation, 
from the elemental worlds of the atom, to 
hidden areas within the human body, to 
the farthest reaches of the solar system and 
beyond. 8 
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IMAGE PROCESSING 


Digital Image Processing 
in Art Conservation 


New technology reveals secrets 


MOST OF THE ARTISTIC legacy that 
resides in the world’s museums is visual 
art such as paintings, drawings, prints, and 
etchings, or three-dimensional objects that 
have been carved or shaped, as in the case 
of statuary. Very little of this material still 
looks as it did when originally created by 
the artist or artisan. Paints fade and var- 
nishes darken with time and exposure to 
heat and light. Chemical reactions take 
place between the artwork and its environ- 
ment; the artwork may have been sub- 
merged in the sea, buried in the earth, or 
simply exposed to clean or polluted air. 
In many instances deliberate or accidental 
mishandling has caused damage, and in 
others the original artist, later artists, or 
restorers have covered over or modified 
the original subject. 

Art conservationists analyze, interpret, 
and treat maladies that befall ancient 
works. Some common treatments include 
revarnishing and relining paintings, mend- 
ing broken pottery and ceramics, and ar- 
resting corrosion on metal artifacts. A 
complete listing of the artworks and prob- 
lems encountered in conservation is nearly 
endless, ranging from woven baskets to the 
Taj Mahal and from mildew to lipstick 
graffiti. 

Technical developments of the past few 
decades have triggered a sequence of 
revolutions in art conservation and in 
allied disciplines such as archaeology, art 
history, and anthropology. Information 
and understanding in these fields have 
mushroomed as scientific and technical 
methodologies and tools have been intro- 
duced. Nondestructive internal analyses 
with x-rays and radiocarbon dating were 


in classic works of art 


John F. Asmus 


adopted very early inthese fields. Subse- 
quently, the list of analytical aids has 
lengthened to include x-ray fluorescence, 
scanning electron microscopy, gas 
chromatography/mass spectrography, and 
neutron radiography. It extends even fur- 
ther to include photoacoustic spectro- 
scopy, scanning transmission electron 
microscopy, trace element and various 
isotopic ratios, thermoluminescence, laser 
microprobe, and many more. The result 
has been to provide a scholarly founda- 
tion based on objective rather than sub- 
jective analyses. 

In art restoration these innovations help 
distinguish authentic portions of the art- 
Work (to be preserved) from earlier res- 
toration materials (to be removed). 
Visualization of the subject's interior 
sometimes reveals structural problems, 
the artist's creative process, an underly- 
ing earlier work of art, or the artistic 
techniques of that era. Consequently, it 
should come as no surprise that one of the 
most widespread diagnostics in art 
restoration is the x-ray, just as it is in many 
other fields (e.g., medicine). 

On the other hand, surface form, color, 
and texture are key features of most visual 
art. Inspection and understanding of these 
characteristics are more germane to the 
essence of visual art than are esoteric 
analytic measurements. Art con- 
servationists use the human eye, the op- 
tical microscope, and the camera much 
more than even the venerable x-ray. Thus, 
visual inspection aids are most likely to 
be of direct relevance to the tasks 
associated with art conservation. 

Digital computer image enhancement 


Ф 


has proven highly useful in numerous 
fields. Remote sensing, astronomy, and 
medical diagnostics in particular have ex- 
perienced quantum leaps in performance 
through the introduction of this tech- 
nology. Art conservation also is begin- 
ning to benefit from the exploitation of 
these methodologies. 


Beginning with Leonardo da Vinci 
The marriage of image enhancement and 
conservation began, fittingly, with a work 
from history’s greatest mediator between 
art and science, Leonardo da Vinci. 

In the years preceding 1500, Leonardo 
had been employed in the service of Duke 
Ludovico of Milan. In addition to his 
duties as a military and civil engineer, 
court painter, and producer of entertain- 
ment spectaculars, he executed the famous 
Last Supper mural for the Dominican 
church of Santa Maria delle Grazie. This 
led the emerging city-state superpower of 
Florence to hire Leonardo to paint an even 
grander mural to decorate its legislative 
chamber, the Hall of the Five Hundred in 
Florence's Palazzo Vecchio. 

Unhappily, Leonardo encountered tech- 
nical difficulties , with his paints and 
political problems with his sponsors. His 
greatest commission, the Battle of 
Anghiari mural, was left unfinished. The 
Florentine Republic fell in battle and sub- 
sequently from power. Giorgio Vasari, art- 
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Photo 1: Unenhanced ultrasonic C-scan image from the 
east wall of the Palazzo Vecchio showing the inhomogeneous 


nature of the masonry Structure. 


Photo 2: An averaged ultrasonic C-scan image from the 
Palazzo Vecchio showing a coherent internal stratum, 
possibly related to Leonardo da Vinci's long-lost Battle of 


Anghiari mural. 


Photo 3: X-ray image of a Rembrandt painting showing the 
overlap of the two heads from the underlying and surface 
paintings, respectively. (Courtesy J. Twilley.) 


ist of the Medici regime that followed, 
repainted the walls of the chamber with 
his own murals, depicting military vic- 
tories that glorified the new rulers. Vasari 
rewrote history and the Leonardo painting 
was never again seen. 

In 1975, the city of Florence invited my 
organization, the University of California 
at San Diego Project for Art/Science 
Studies, to search for the remains of the 
Leonardo mural. During the preceding 
decades historical evidence had been ac- 
cumulating that Vasari might not have 
destroyed Leonarao’s work but simply 
covered it over before repainting the hall. 
My organization’s commission was to 
develop a nonintrusive technique to 
“look” beneath the hundreds of square 
meters of Vasari wall paintings for a 
deeper stratum of a few square meters that 
had been executed by Leonardo. Once 
located, the Leonardo work could be 
removed for display without disturbing the 
Vasari paintings by, for example, quarry- 
ing the palace wall from behind. 

We considered searching with thermo- 
vision, x-rays, neutron activation, elec- 
trical conductivity, and microwaves. Final- 
ly, following analyses and laboratory 
simulations, we chose ultrasonic 
echolocation (similar to sonar). 
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Throughout 1976 and 1977, we recorded 
tens of thousands of ultrasonic echoes for 
a carrier frequency of 1 megahertz across 
the surfaces of the Vasari wall paintings 
in the Hall of the Five Hundred (see ref- 
erence 1). The masonry materials of the 
palace walls consist of brick, stone, and 
mortar and are highly inhomogeneous, so 
these ultrasonic records were extremely 
noisy. Photo 1 shows a typical unpro- 
cessed ultrasonic C-scan image of the in- 
terior of the wall. (A C-scan is a two- 
dimensional image of the ultrasonic echo 
return intensity from a particular depth or 
range.) Such records could contain 
evidence of a flat "island" of paint 
embedded within the palace wall. 

The break came in early 1977 when my 
research team began digital image pro- 
cessing of the C-scan ultrasonic images. 
We realized that the signals from the ran- 
dom inhomogeneities of the masonry 
materials would be spatially incoherent. 
To combat this, we divided the wall into 
a grid of lines 1 foot apart. We then took 
ten readings near (but not exactly on) each 
intersection of the lines and averaged the 
readings for that point. Thus, we hoped 
to improve the signal-to-noise ratio and 
allow the coherent return from any ex- 
tended subsurface structure (such as a 


walled-in painting) to emerge. 

In fact, we found this to be the case. As 
shown in photo 2, we replaced the 
amplitude of the ultrasonic return from 
each pixel location by the average of ten 
ultrasonic returns from the immediate 
vicinity. The resulting amplitude at each 
pixel location is represented by the lateral 
deflection of the scan line; straight ver- 
tical lines indicate the absence of any 
coherent return (and therefore any planar 
substructure). The entire C-scan has been 
superimposed on a picture of the Vasari 
murals at that location. As you can see, 
a strong contiguous return has emerged 
in the lower area where the two murals 
meet. This position 1s consistent with one 
of the predicted locations of the Leonardo 
painting as gleaned from an analysis of 
historical records. We believe this is the 
most plausible place to search for the lost 
Leonardo mural painting. 


Clarifying Images 

As I mentioned earlier, much of art con- 
servation practice involves the inspection 
and interpretation of photographs and 
radiographs. Frequently, an x-ray is made 
of a painting in order to reveal an earlier 
composition hidden beneath the one that 
is visible on the surface. In general, the 
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resulting x-ray image will be a mixture of 
the surface image, the underpainting im- 
age, and the x-ray transmission properties 
of the support structure (canvas or wood). 
The x-ray of a Rembrandt painting shown 
in photo 3 reveals such multiple features. 

A group headed by J. R. Druzik, after 
unsuccessfully trying pixel averaging on 
an x-ray of a Jan Erasmus Quellinus paint- 
ing, found that fast Fourier transform 
filtering removed a quasi-periodic wood- 
grain pattern quite effectively (see 
reference 2). They then proceeded to sub- 
tract a gray-level-processed image of the 
top painting from the filtered and gray- 
level-processed x-ray, to obtain a clearer 
image of the underlying painting. 

With the completion of the ultrasonic 
image processing for the Battle of 
Anghiari search, my UCSD group con- 
centrated on clarifying inscriptions and 
drawings. These projects used the same 
operations that the Druzik group inde- 
pendently applied to radiographs. 

A typical problem involved the hand- 
carved wooden walking stick shown in 
photo 4. The object’s owner noticed that 
the handle bore some faint traces of 
scratches that appeared to have been large- 
ly worn away through use. On the assump- 
tion that the scratches may have been the 


the walking Stick. 


remains of an inscription, we digitized 
(300 by 400 pixels) the central portion of 
the image in photo 4. To remove the visual 
interference of the wood grain, we then 
applied FFT filtering, followed by a 5- by 
5-pixel averaging to partially fill breaks 
in the lines. Finally, line-by-line averag- 
ing and differencing leveled the effect of 
the curvature of the shaft on the image 
intensity. 

The results of these operations are 
presented in photo 5, which suggests that 
the scratches are the remains of three let- 
ters. Since the cane was from Tahiti, 
longtime workplace of the artist Paul 
Gauguin, we compared this three-figure 
pattern with Gauguin’s signature (see 
photo 6). Considering that the former was 
carved in wood and the latter painted, the 
similarity is striking. Further, Gauguin’s 
ill health caused him to use a cane toward 
the end of his life. This type of evidence 
certainly does not prove that this stick was 
carved by Gauguin, but it does suggest 
moving on to physical tests to determine 
the age of the wood and its type. 


Paintings and the Whole 

Moon Catalog 

I have thus far discussed images that are 
essentially single-banded or mono- 


Photo 4: Handle of a carved Tahitian walking stick. 
(Courtesy C. Tyler.) 


Photo §: Computer-enhanced image of the handle area of 


Photo 6: A typical signature of the artist Paul Gauguin. 


chromatic. Such images represent the 
mere tip of the iceberg: The vast major- 
ity of museum artifacts are polychromatic. 
On the other hand, color image process- 
ing is considerably more challenging than 
monochromatic image processing. Not 
only do full-color images involve three 
simultaneous bands (red, green, and 
blue), but the issues of saturation, hue, 
and visual perception also come into play. 

In 1974 a group of moon watchers as- 
sembled and formed the La Jolla Consor- 
tium to coordinate the diverse efforts 
aimed at producing a ‘‘Whole Moon 
Catalog” from the body of remote sens- 
ing data that had accumulated. By 1977, 
consortium | members Lawrence 
Soderblom and Eric Eliason had devel- 
oped a 32-bit image comparison computer 
system. In 1978 another member of the 
group, James Amold, suggested using the 
system to recover the original appearances 
of fine paintings covered by old yellowed 
varnishes. Toward the end of that year, the 
first tests of such a technique were per- 
formed at the United States Geological 
Survey Image Processing Center in 
Flagstaff, Arizona. 

The initial subject was a copy of da 
Vinci’s The Virgin of the Rocks before and 
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after varnish stripping by D.M. 
Domergue, a conservator of paintings. We 
digitized both images and played them 
back through the Flagstaff system, then at- 
tempted, by trial and error, to develop an 
algorithm to modify the RGB statistics of 
the varnish-covered image so that it looked 
like the stripped image. Such an algorithm 
could then be used to "correct" other 
paintings. 

Unfortunately (for our project), data 
from the Voyager 2 flyby of Jupiter began 
coming in to Flagstaff, and we lost access 
to the system. At that time the Flagstaff 
system was not interactive. Because of 
this, discovering the varnish-erasing 
algorithm would take several passes 
through the experimental process—each 
of which had a turnaround time of about 
24 hours. 

However, other opportunities were at 
hand. The California Space Institute had 
been established and an IDIMS (Interac- 
tive Digital Image Manipulation System) 
was installed at our site. The 8-bit 512 by 
512 IDIMS image was somewhat of a 
limitation after the Flagstaff experience, 
but the interactive capability later became 
indispensable. 


The Mysteries of La Gioconda 
Probably the most famous and admired 
painting in Western civilization is Leonar- 
do da Vinci's Mona Lisa (or La Giocon- 
da) located in the Louvre of Paris. At pre- 
sent, the image of the lady is barely a 
shadow of its original appearance. It is 
covered by a thick green-brown varnish 
with extensive craquelure in both the var- 
nish and paint layers. Lord Kenneth Clark 
believed that the hands and eyebrows were 
repainted after 1550 by a restorer (see 
reference 3). The da Vinci scholar Carlo 
Pedretti has noted that the darkened lower 
half of the painting gives the incorrect im- 
pression of a thick (possibly pregnant) 
torso (see reference 4). 

Pedretti identified several ambiguities 
in the Mona Lisa that would be suitable 
topics for our image processing work. He 
agreed to obtain a high-resolution, large- 
format color photograph of the painting 
from the Louvre for digitization. For the 
next three years we worked sporadically 
on image processing of inscriptions while 
awaiting the high-quality photograph of 
the Mona Lisa from the Louvre which was 
always to be in the mail "next week." 

Then, in 1981, Walter Cronkite an- 
nounced that he wanted to include a seg- 
ment on our image processing of the 
Mona Lisa in his first "Universe" televi- 
sion program. I explained w ith regrets that 
we had no high-quality photograph of the 
Mona Lisa with which to work. Cronkite 
called the Louvre, and within a week our 
three-year walt was over. 


The photograph of the Mona Lisa was 
digitized at NASA's Jet Propulsion Lab- 
oratory into 6 million pixels in each of the 
three color bands. We then measured the 
spectral transmission for an ancient var- 
nish specimen believed to be similar to 


that covering the Mona Lisa. For 
Cronkite’s "Universe" program, we de- 
convolved (subtracted) the varnish spec- 
tral transmission from the image: The sky 
changed from brown to blue, the skin 
from yellow to alabaster, and the gown 
gained a deep greenish tint. Finally, an art 
historian demonstrated the interactive 
potential for analysis with zooming, pan- 
ning, and split-screen techniques for com- 
parisons. The main limitation to emerge 
from that demonstration was the 512 by 
512 resolution of the system. 


Toward a Perfect Mona Lisa 

In order to study the Mona Lisa further, 
create an image simulating its original ap- 
pearance, and evaluate applications of 
image processing technology in the art 
restoration field, we have continued our 
efforts beyond the initial 1981 test (see 
reference 5). 

The original high-resolution large- 
format color transparency of the Mona 
Lisa acquired from the Louvre measures 
approximately 10 by 12.5 centimeters. 
Photo 7 shows the original image. Photo 
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varnish. 


8 is a close-up of the image revealing the 
extent of the craquelure. 

A scanning microdensitometer with a 
0.02-millimeter aperture was used to scan 
the central portion of the photograph to 
produce three digital files, one for each 
primary color (red, green, and blue). 
Each computer file of digital data con- 
tained 2600 scan lines, with 2200 pixels 
per line. Each pixel carried an integer 
value in the range 0 to 255 corresponding 
to the pixel brightness for each of the three 
primary colors, with О representing black 
and 255 representing the maximum 
brightness of the color. 

The vast amount of digital data gen- 
erated by scanning the color transparency 
(2600 by 2200 pixels) could not be 
handled in a routine fashion. This re- 
stricted our analyses to a 1024 by 1024 
subimage at full resolution covering the 
head and neck, and to the full image 
whose resolution was reduced by a factor 
of two in each direction. Image analysis 
and display operations were performed at 
the IBM Palo Alto Scientific Center using 
the interactive IBM 7350 Image Process- 
ing System (IPS) and the IBM 5080 work- 
station attached to an IBM 3081 computer. 
Some of the experimental software used 
in this investigation was originally 
developed for processing image data from 
the earth observation program. Some 


4 Photo 7: Leonardo da Vinci’s La Gioconda, more familiarly 
known as the Mona Lisa. 


Photo 8: Detail from the digitized Mona Lisa showing the 
extent of the craquelure, tiny crackle lines in the painting 's 


techniques, such as parallel-piped classi- 
fication (see reference 6), principal com- 
ponent transformation (see references 7 
and 8), and regional enhancements, pro- 
vided only minimal improvement of the 
images. Several other approaches, de- 
scribed and illustrated in the following 
paragraphs, produced significant results. 


Color Correction 
The information content of image-band 
data can be represented statistically by a 
histogram showing the number of pixels 
versus pixel brightness level. Such his- 
tograms rarely exhibit the standard bell- 
shaped curve of a Gaussian distribution. 
However, you can compute the mean and 
standard deviation of the distribution and 
use these values to generate the slope and 
the intercept of a line. This line is then 
used to translate pixel values into gray 
levels of the primary color specified for 
the visual display of the band data. You 
can modify the intensity distribution of the 
displayed image by adjusting the y-axis in- 
tercept of the line (i.e., by adding a bias 
to the translation table). 
By measuring the optical absorption of 
a varnish specimen and determining that 
it is approximately proportional to the in- 
verse wavelength of light at that color, we 
were able to make comparable modifica- 
continued 
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Photo 9: Pixel histograms for the RGB bands of the 


digitized Mona Lisa. 
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Photo 10: A photograph of the color-corrected, digitized 
Mona Lisa painting displayed on a 1024 by 1024 color 
monitor. This procedure yields an image with a normal 
color rendition, but with a considerable amount of glint in 
the hair region. 


Photo Li: Frequency-domain characteristics of the head- 
neck region of the original Mona Lisa digitized with a blue 
filter; also the filter used to reduce the glint. Clockwise 
from top left: (a) original blue-band digitized image in gray 


Photo 12: A bi-scatter plot of pixel values in the head-neck 
region. Pixels represented by combinations within the 
polygon are good candidates for data manipulation. 


scale; (b) scales used for (c), (e), and (f); (c) phase 
spectrum image; (d) Fourier filtered blue-band digitized 
image in gray scale; (e) two-dimensional filter; and (f) 


power spectrum image. 


tions to the biases for the RGB bands (see 
photo 9). In other words, we calculated 
the factor by which the varnish attenuated 
a color, then divided the intensity of each 
pixel of that color by the attenuation 
factor—which effectively restored the 
pixel to its original value. Thus, each blue 
pixel was divided by 0.4, each green pixel 
by 0.2, and each red pixel by 1.0 (i.e., left 
unchanged). 
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The resulting Mona Lisa image is 
shown in photo 10. Mostart professionals 
who have viewed this transformed image 
agree that it effectively compensates for 
the undesirable filtering of the discolored 
varnish and that the colors are more 
natural. Unfortunately, the photographic 
lighting, together with the craquelure, pro- 
duced a front-surface glint. Under the bias 
adjustment, the most severe glint is trans- 


formed into unsightly blue stripes, 
primarily in the hair. We chose the next 
operations to delete this artifact. 


Frequency-Domain Filtering 

Because the craquelure-induced glint ef- 
fects are periodic in nature, a plausible ap- 
proach to their removal was through FFT 
filtering techniques. This approach 
generated a two-dimensional matrix 
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whose complex elements represented the 
phase and amplitude of various spatial 
waves responsible for the image. We then 
developed a two-dimensional filter to at- 
tenuate the waves responsible for the glint. 
Performing the inverse Fourier transfor- 
mation of the product matrix from the 
transformed image and the filter yielded 
an image with reduced glint. 

An illustration of this process appears 
in photo 11. One band of the original im- 
age is shown in the top left corner. Phase 
information contained in the Fourier coef- 
ficient matrix appears in the top right, and 
power information in the bottom left cor- 
ner. (By "power" I mean strength of re- 
sponse to the fast Fourier transform. 
Large, low-frequency elements such as the 
nose and eyes have a strong response, 
whereas detailed, high-frequency elements 
like brush marks and craquelure have a 
weak response.) | 

Based оп the information contained in 
the power spectrum image, the operator 
interactively develops a two-dimensional 
filter by combining wedges and rings, as 
shown in the second half of the bottom left 
image. Frequencies falling in the white 
area are accepted, and those contained 
within the dark area are suppressed. The 
inverse Fourier transform of the accepted 
waves results in the gray-scale image in 
the bottom right corner. Note the signifi- 
cant reduction of glint in the hair. 


Selective Data Manipulation 

Another procedure for further reducing 
the craquelure-induced glint is the selec- 
tive manipulation of the three-band values 
of selected pixels—in other words, re- 
painting each pixel of an undesired color 
to the desired color. Such a simpleminded 
approach would be subjective, cumber- 
some, and time-consuming. We ap- 
proached this problem by analyzing the 
Statistics of the undesirable pixels in a 
tabular and graphic form. Similar infor- 
mation was also collected concerning the 
desired values in the same area. 

We generated a three-dimensional his- 
togram (bi-scatter plot) representing the 
number of pixels with a given brightness 
combination in two bands (blue and green) 
with the greatest cosmetic defect (see 
photo 12). A polygon based on the approx- 
imate level and range of brightness infor- 
mation was drawn around those values, 
thereby defining a mask that could be ap- 
plied to the data. Photo 13 shows the result 
of applying this operation to the Mona 
Lisa files that had been obtained from the 
color-correction and FFT operations 
(compare photo 10). Clearly, the hair glint 
has been eliminated. An enlargement of 
the face (see photo 14) also reveals a 
significant reduction in paint-layer cra- 

continued 
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Photo 13: This image shows the Mona Lisa following 
frequency-domain filtering, color correction, and correction 
using the bi-scatter plot of photo 12 and a mask. An 
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photo 8). 


obvious decrease in glint is evident, especially in the hair 


(compare with photo 10). 


Photo 15: The digital data from the Mona Lisa, as modified 
by the regional-contrast-enhancement and histogram- 
equalization procedures. 


quelure compared to that of photo 8. The 
sequential application of these three trans- 
formations illustrates how this painting 
has changed through the years. 


The Necklace and the Overhang 

A not-too-surprising occurrence accom- 
panied the first viewings of the corrected 
Mona Lisa. Some noticed the faint out- 
line of a necklace. This pattern included 
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Photo 14: An enlargement of a portion of photo 13, men 
the significant reduction in craquelure effect (compare with 


Photo 16: This NIU of s false-color image in 
photo 15 shows a series of dots that may be part of a neck 
adornment. 


three or four equally spaced and distinct 
dark spots. Others saw a faint ridge-like 
mountainous structure within the moun- 
tain gap to the viewer's left of the sitter's 
right eye. 

The revelation of new details caused by 
lifting the dark veil from the image should 
not be surprising, but it raises a perplex- 
ing question: Were these artifacts part of 
Leonardo's original composition; changes 


made by him; the result of restorations, 
damage, or deterioration; or simply a 
Rorschach phenomenon? We have sought 
to explore this issue through the applica- 
tion of still other image processing 
operations. 


Regional Contrast Stretching 
An image feature that has been painted 
over or removed by chemical or abrasive 
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methods may ‘manifest itself as subtle 
intensity variations. To enhance such in- 
dicators, we performed a regional contrast 
stretch. We selected a region for intensity 
enhancement and computed the statistics 
of that region in the three bands. The 
statistics were then used to perform a 
"histogram equalization" of the entire 
image. The result is to "stretch" the in- 
tensities in the region of interest so that 
the full dynamic range of the display 
device could be used to analyze that 
region. Clearly, other parts of the image 
would be degraded. Photo 15 shows such 
an enhancement based on the statistics of 
the neck region. The enlargement of the 
lower neck shown in photo 16 reveals the 
geometrical structure of these "necklace 
beads." 


Local Intensity Enhancement 

The standard edge-enhancement pro- 
cedure, based on the double-differentia- 
tion Laplacian operator on a 5 by 5 area, 
could be used to bring out further details. 


A better procedure is the one commonly BYTE readers influence microcomputer 

referred to as local intensity enhancement. ede rede - MATS Sonne Ж there 

Under this procedure a new pixel value are more than 600,000 of them.” we eal EST cue a 
is computed from the mean and standard Advertise to BYTE readers like Hogan One Phoenix Mill Lane 


deviation of the pixels in a square sur- | | ап they'll do the rest. Kc MEET. - 
rounding it and from a desired mean and 

standard deviation for the entire image. 
We used а 31- by 31-pixel square for com- 
puting the local statistics. After several 
trials, we selected intensity count values 
of 128 and 20 for the desired mean and 
standard deviation, respectively. 

Photos 17 and 18 show the result of ap- - 
plying this procedure to data in all three 
color bands. Careful inspection reveals a 
number of interesting features. Most 
dramatic is a modulation in the craquelure 
intensity. Virtually every important outline | 
exhibits a smooth border as if some 
restorer had either touched up or over- 
cleaned the outlines. The suspected neck- 
lace beads also appear. Finally, you can 
see that the lady is smaller than her 
outline. Note that the starchy veil is lifted 
above both her hair and the upper arm on 
her left (our right). 


Level-Slicing Operations 

One class of image processing operations 
involves grouping small ranges of pixel 
levels and arbitrarily assigning them a 
display color (pseudocoloring) or shade 
of gray (gray-level mapping). We applied 
this technique to the blue band of the 
image and noted an interesting structure 
in the mountain gap to the left of the 
figure's right eye. An enlargement of this 
area (see photo 19) shows a contour and 
structure resembling a continuation of the к” 
mountains into the gap. Compare this to | E ОЕГГ 

hoto 20, an edge-enhanced version of the zm 7 BM PC-T, вш PC, and T—' Machines 
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work of a restorer. 


Photo 18: An enlargement of a portion of photo 17, 
revealing possible restoration around the mouth. 


Photo 19: A pseudocolor transformation of the blue band of 
the Mona Lisa image shows evidence of a possible 
mountain ridge or steep, hollow basin to the left of the 


figure’s right eye. 


Photo 20: An edge-enhanced version of the Mona Lisa 
isolates the contour of the gap to the left of the eye. 
Compare this with the structure revealed in photo 19. 


original image that isolates the contour of 
the gap as seen by the eye. 


History and Speculation 

When an artist executes a painting, 
changes are frequently made by painting 
over earlier portions of the composition. 
With aging, such underlying patterns 
begin to show through and are known as 
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Photo 17: The digital data from the Mona Lisa (linearly 
reduced by a factor of 2) as processed by a local-intensit y- 
enhancement algorithm. The unexpected smooth zones 

follow major outlines of the painting and may indicate the 


ART CONSERVATION 


—fi- 
PU dm "E. 
вз um > 


pentimenti. This could be the case with 
the dark spots revealed below the sitter’s 
neck, which resemble the beads of a 
necklace. These spots do not appear to be 
related to damage; the major structural 
problem of the panel (a vertical crack visi- 
ble above the head in photo 13) is several 
centimeters to the left of the spots. 
Further, there are reasons for believing 
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that Leonardo may have begun the work 
with a necklace. The first concerns the 
relationship between the Mona Lisa and 
Raphael’s painting La Muta (see photo 21). 
Many scholars contend that numerous 
similarities between the paintings indicate 
that Raphael gained inspiration from an 
early viewing of the Mona Lisa around 
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Photo 21: Raphael's painting La Muta, believed to have 


been inspired by his early viewing of the Mona Lisa, which 


may once have worn a necklace of beads similar to La 


Muta's. 


1505. There is the remarkable coincidence 
that the spots lie precisely on the vertical 
bisector of the face just as in the case of 
the left side of La Muta's adornment. A 
survey of Leonardo's paintings reveals that 
figures in those predating the Mona Lisa 
have neck adornments, while figures in 
the later paintings do not. This finding 
raises the possibility that Leonardo began 
simplifying his style during, rather than 
before, the Mona Lisa work. 


The Mountain Gap 

As illustrated by photo 19, the image pro- 
cessing operations brought out a sugges- 
tion of a mountain ridge or a steep hollow 
spanning the mountain gap to the left of 
the lady's head. This makes a great deal 
of sense. Most of Leonardo's paintings 
have range upon range of mountains 
fading off into the haze rather than the 
abrupt outline in the Mona Lisa. Changes 


162 BYTE * MARCH 1987 


painting. 


in craquelure along the outlines (see photo 
17) may indicate that a restorer enhanced 
the outlines deliberately. Thus, faint dis- 
tant mountains could have been erased. 

Finally, there is the problem of the 
overhang at the left side of the gap. The 
great distance to the mountains suggests 
a structurally impossible massive over- 
hang. If faint mountains do belong in the 
gap, the structural problem vanishes, and 
the painting better matches the geometry 
of some early copies (see reference 9). 


The Future for Image Processing 
in Conservation 

Only a small fraction of the conservation 
laboratories worldwide have substantial 
budgets for research. Consequently, only 
a few have been able to avail themselves 
of large image processing facilities. Some 
exceptions are the National Gallery of 
Arts efforts with the University of 


States, in the Old Executive Office Building. Image 
processing of present-day photographs and 19th-century 
images of stencils on the walls is helping to restore the 
room to its original condition. 
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Photo 23: An image-processed ice-age French cave 


Michigan, and the digital recording of one 
of Leonardo's codices at NASA/JPL by the 
Armand Hammer Foundation. 

However, most researchers’ computer- 
ized conservation efforts will depend on 
the diffusion of image processing tech- 
nology into the microcomputer realm. 
Hardware is now available for IBM PC 
AT-compatible computers for handling 
1024 by 1024 images. Examples of ap- 
propriate software include PCIPS by IBM, 
IMIGIT by Chorus, and Image-Pro by 
Media Cybernetics. 

Museums are beginning to introduce 
PC-based systems. The National Gallery 
in London has developed an approach to 
the monitoring of deterioration of paint- 
ings. The National Gallery of New 
Zealand is upgrading its AT data retrieval 
system for image processing. Our UCSD 
program is also attempting to widen the 
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prospects for microcomputer image 
processing in art conservation. We are 
presently using an IBM PC XT system to 


merge images of the vice president’s of- 
fice in the Old Executive Office Building 
(see photo 22) with historical images of 
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incent Canby, film critic for the New 

York Times calls it a “ghastly pro- 
cess," like "watching a movie through a 
large, not awfully clean fish tank." The 
late Cary Grant tactfully called it “a 
curious experience" and "extremely in- 
teresting.” Woody Allen thinks it's "an 
ugly practice, totally venal.” Nancy 
Reagan called it “a clever idea.” 

These folks, and many others, are talk- 
ing about a controversial process known 
as “colorization,” in which classic black- 
and-white films are being colored via 
computer and rereleased for the home 
video market. 

Although some have their doubts about 
the desirability of coloring old movie 
classics such as The Maitese Falcon, it's 
a Wonderful Life, and Miracle on 34th 
Street, the two companies currently in- 
volved with the technology—Colorization 
Inc. of Toronto and Color Systems 
Technology of Hollywood—do not. The 
companies cite research indicating that 
home video watchers, especially those 
under age 20, just won't watch black-and- 
white films but will snatch up color ver- 
sions of the same movies. "Today's view- 
ing public seems to have a psychological 
resistance to watching black and white on 
television," says Wilson Markle, presi- 
dent of Colorization Inc. 

Making video images palatable for 
home audiences is nothing new to Wilson 
Markle. In 1971, he was contracted by 
NASA's Jet Propulsion Laboratory to 
"clean up" the televised images of the 
moon being sent back from the Apollo 
missions. NASA knew that good clear 
pictures from space would be invaluable 
in selling the space program 1o the 
American public and ensuring its con- 
tinued funding. 

In 1983, Markle founded Colorization 
Inc., now owned in part by Hal Roach 
Studios of Los Angeles, which owns a 
library of over 2000 old black-and-white 
films. Among these are such classics as 


fragments of the original stencil designs 
from the 1880s. (The purpose is to assist 
in planning the actual restoration of the 
room.) Our other current effort on a PC 
is to enhance the ice-age rock-art images 
of the French caves in and around Lascaux 


A Film of a Different Color 
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the Oscar-winning Laurel and Hardy 
film, The Music Box, which was recent- 
ly colorized. In addition to privately 
owned films, thousands of films now in 
the public domain are available for color- 
ing and rerelease. The technology has 
also been used to convert historic news- 
reel footage for docudramas on individ- 
uals such as Dwight D. Eisenhower, Mar- 
tin Luther King, and Benito Mussolini. 


Computer Paint-by-Numbers 
The colorization process begins with the 
transfer of the original 35mm movie film 
to а l-inch videotape, where it is cleaned 
up using analog and digital image pro- 
cessing techniques. A film technician (or 
"art director") then freezes the first frame 
of every new scene in the movie—every 
time the camera angle changes, a new 
character enters the scene, and so on. 

The art director assigns colors to each 
object in the frame, using a graphics 
tablet and knowledge about the movie's 
script, the sets, the hair color of the stars, 
and the like. The two components of a 
color television signal are luminance (the 
black-and-white values) and chrominance 
(the color information), which consists 
of hue (the actual color) and saturation 
(the amount of color). In the colorization 
process, the original! film provides the 
luminance values, while a Dubner 
Graphics Computer provides the hues 
from a palette of 16,700,000 possible 
colors. The art director chooses 4096 
colors for each film, and the system 
allows up to 64 colors in each scene. The 
limitation is based on the fact that the 
system operates in real time; for the il- 
lusion of motion, the human eye requires 
30 frames per second. Each frame con- 
sists of two “fields.” which are "inter- 
laced" to provide a complete frame. 
Thus, the system is actually producing 60 
ímages per second. 

The computer also derives the satura- 
tion from the luminance. It assigns a 


(see photo 23). 

In addition to the economic and tech- 
nical issues already mentioned, there is 
the question of psychological resistance to 
image processing from within the conser- 
vation community and, indeed, the 


saturation of 0 wherever there is black 
or white (since no colors are needed 
there) and the maximum saturation (the 
greatest amount of color) somewhere in 
between the black and white values. 

After the art director has assigned 
-colors to the first frame, the computer 
digitizes the frame and compares it to the 
next frame in the sequence. Pixels that 
are unchanged (the majority) have the 
same color assigned to them as in the 
previous frame. Pixels that change are 
compared to pixels around them and to 
pixels with the same luminance in the 
previous frame, and are assigned a new 
color. The wrinkles in a jacket, for ex- 
ample, automatically have the appropriate 
shade added to them as they move. The 
art director makes “‘mid-course correc- 
tions” for any unforeseen changes in the 
scene that the computer cannot handle. 

Even with a high-powered graphics 
computer, the process is tedious; it takes 
about 4 hours to "track" a minute of film. 
А film like Jr's a Wonderful Life, with 
some ПОО first-frame scenes to be “hand- 
painted," can cost several hundred thou- 
sand dollars to color—but that's a pittance 
compared with the cost of producing a 
new motion picture. 

Despite the controversy surrounding 
colorization (or perhaps because of it), 
the list of films being colorized grows 
every day. It includes such classics as 
Casablanca, Citizen Kane, the Alfred 
Hitchcock and the Abbot and Costello 
television series, the entire Otto Prem- 
inger film library, and many more. With 
the growing power of microcomputers 
and the availability of image processing 
hardware for them, you may soon be able 
to color your old home movies and revive 
some classics of your own. 


Ken Sheldon is a technical editor for 
BYTE. He can be reached at BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


general public in some areas (see text box 
above). (In a private communication to 
me, J. Arnold, one of the pioneers of the 
now-ubiquitous radiocarbon dating 
method, recalled meeting both apathy and 
antagonism upon its introduction.) After 


the UCSD group delivered a paper on the 
Mona Lisa results at a recent 
conservation-related conference, a leading 
conservation scientist expressed strong 
misgivings about image processing in art. 
She concluded: "And, further, you'll never 


ART CONSERVATION 


convince me that Leonardo painted those 
trees in the background blue.” Of course 
"those trees in the background" of the 
painting are really mountains; the yellow- 
green cast of the aged varnish had misled 
even this prominent professional. @ 
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Now Theres A Management Tool 


That Lets You Work More Efficiently... 
Without Changing The Way You Work. 


Lotus Metro. 


Lotus” Metro" is a memory-resident 
program that combines the powerful effi- 
ciency of 12 business management tools 
with the time-saving convenience of 
macros. 

` Metro gives you more ways to get your 
work done. Metro has the same command 
and menu structures as 1-2-3°or Symphony" 
so you already know how to use it. And 
since it’s from Lotus, you can count on its 
high quality and reliability to let you 
start working more efficiently—and in 
complete confidence—right away. 

In fact, when you consider everything 
Metro can do, you won't believe its low 
price— just $85. 


The Most 
Comprehensive 
Product Of Its Kind. 


Metrolets you handle daily tasks on 
your PC morequickly and easily than ever 
before. You'll simplify routine—and com- 
plicated—jobs. Handle workflow interrup- 
tions more effectively. Organize your day. 

In short, you'll become more productive 
by minimizing the time you waste. 


bring All 
Your Work 
Together. 


You can customize Metro to your needs 
by choosingany of the following manage- 
ment tools: 

• Clipboard lets you easily move data and 
text between 1-2-3, Symphony or other 
software products—as well as between 
the Metro management tools themselves. 

* Appointment book keeps track of your 
schedule. 

* Phone book compiles names, addresses 
and phone numbers—and can even dial 
your phone. 

• Calculator includes memory and finan- 
cial functions. 
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• Notepad lets you jot down quick ideas 
and memory-joggers you can retrieve at 
the touch of a button. 

• Гайот creates business letters and 
spreadsheet reports, and allows you to 
view and edit existing files. 

• List manager orders daily tasks, and 
effectively segments/tracks ‘Чо do” lists. 

* Waich helps you keep records of time 
spent on as many as 100 different 
projects. 

* DOS file manager executes DOS com- 
mands from within applications. 

• Kaleidoscope specifies colors on your 
screen, Configuration lets you build the 
product that best fits the way you work, 
Special characters contain a full 256 
character IBM extended ASCII table. 

* Ànd Macros let you turn even your most 
complicated multi-step tasks into one- 
step commands. 


High Quality... 
Total 
Compatibility. 


Metro is built to the high quality stan- 
dards of 1-2-3 andSymphony—so it won't 
endanger your data. Metro is unprotected, 
so it’s easy to install and easy to use. And 
it can be easily removed from memory 
whenever you need more room for your 
spreadsheet or other functions. 

Asa member of the Lotus family, Metro 
is the management program best suited— 
and designed—to work with other Lotus 
products. And it comes complete with 
Lotus’ unparalleled commitment to cus- 
tomer service, reliability and support. 


© 1987 Lotus Deveiopment Corporation. Lotus, 1-2-3 and Symphony 
are registered trademarks of Lotus Development Corporation. Metro is 
a trademark of Lotus Development Corporation. 

System Requirements: 


IBM® PC, XT, Portable, AT, COMPAQ® Portable, PLUS, DESKPR®. ‘Ivo 
9.29” doubie-sided disk drives (hard disk recommended for optimal 
performance). Minimum of 80K required for RAM-resident portion of 
Metra. DOS 2.0 or higher. Metrois unprotected arid can be removed from 
memory. 

Lotus Metro runs with a wide variey of software programs, including 
1-2-33 Symphony,® Symphony Spelling Checker, Symphony Text Outliner, 
1-2-3 Report Writer™ and Signal™ 


Try 


No other ‘‘desktop’’ product offers you 
the power and efficiency of Metro... 

The unique combination of compre- 
hensive management tools and macros 
that allows you to manage your PC... 
organize your workday...and increase 
your productivity. 

And, at only $85, no other product even 
comes close to its value. (Especially since 
Metro will quickly pay for itselfagain and 
again.) 

Which is why you should visit your 
nearest Lotus dealer to sample Metro. 

Or, if you re already convinced, simply 
use the coupon below to order Metro 
directly from Lotus. 

Or order Metro (Product No. YM-1690) by 
calling Lotus, toll free, 


1-800-345-1043 
Lotus Metro 


"o" o4; ay 


The NOE desktop manager 
combining twelve accessories and a powerful 
macros program. 


| Complete and return to: Lotus Development | 
Corporation, 90 Annex, Atlanta, Georgia, 
30390-0370 or call 1-800-345-1043 
LI Yes. Га like totry Lotus Metro for 30 days 
without obligation. (YM-1690) 
О Please send more information about 
Lotus Metro. (YM-2821) 


Send me. unit(s) of Metro @ $85 each 
| Sales Tax** 
| Tbtal . 


LJ I've enclosed my check or money order made 
payable to: Lotus Development Corporation. 


wiv? 


Lotus Metro 


Residents of the following statesapply applicable sales tax: CA 
DE, FL, GA, ILMA, MD, MI, MN, MO, NJ, NY, OH, TX, VA, WA. 
Offer good in U.S.A. and Canada only. In Canada make payment by 
credit card or International Pestal Money Order. CODs and purchase 
orders will not be accepted. 


.سسس س ڪڪ — —— — 


When you purchase Metrodirectly (rom letus, take your first 30 days 
io try it out. ЇЇ, at the end of your first month, Metro dnes not 
perform as described and you've purchases it directly from Lotus, 
we'll gladly give you a [ull refund, 
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йите T From: Bertram W. Finch, CFO nes, ij 
Vix en t Р тех X1 ric A = ` а 
of ative and Sofia aie PROPOSAL -$ 
апу mE el CLOTS | А incl 5; 
a A th (t де | After researching all our options, I can confidently recommend a software product by SoftCraft, Inc. The | Star йа ага for mts 1n Ts Je Sans 
ir DRM S product is called Fancy Font and it would meet all our typesetting needs. Fancy Font is cost effective and [ Ser aT, Ro man, Jordi, М Già 


is compatible with all our laser and dot matrix printers, as well as any of our installed word processors. Eng f it 1 y. bo! id i E i -- iz 
1 L A A РЕ; Ат 


E a 5o TT а | „ Tram я гу 2 ро aS. 
eale and print your owr a Fancy Font can meet the needs of the following departments: polea mm hating С А 
cters р! М Research and Development -e 
matic column command. 
Our graphic artists will find Fancy Font Fancy Font provides the (newl) 
useful for creating vu-graphs, presen- special symbol and math- 
tation materials and advertisements. ematical fonts this de- | 
There are now commands to create partment needs to pro- Xn) = -9 
and work with graphic images. SoftCraft also duce proposals and tech- 2, | - 
e Ls. Offers a special service to digitize logos and sym- піса! reports containing Includes vet 1500 mathema 
bols our artists design. scientific notation and tical, foreign language and 
Special! formatting features let | mathematical formulae. special symbols that can be 
you wordwrap, Or position text 


scaled to any size up to 1 inch. 


centered, justified, flush left or Documentation Public Relations and Marketing 


right, and much more. 


Automatic pagination makes 
formatting long documents 


Fancy Font will save time 
and money in the produc- 
tion of our manuals and 
technical documents that 
require several sized chap- 
ter, title and section head- 


Fancy Font can make all our 
promotional materials look 
more professional, It is a soft- 

ware package versatile enough L4 
to produce news releases, invi- 


tations, company newsletters, Dr Op In gr aphic images cap- 


easy! No length limits! ings in a variety of text for- even last-minute sales presen- tured from a file or from the 

i Imits! mats including portrait and tations, all looking as though i ms 
landscape mode. The kern they had been done by a pro- screen display of progra 

x option creates ligatures for 


fessional typesetting service. such as Lotus 1-2-3. (new!) 
A : the most polished looking 
Kerning option kerns a docu- décüifients. | 
ment and automatically forms 


ligatures. Manufacturing 


Accounting 


Fon can Fancy Font can produce col- 
Es ber EA Кы! labels. umns of figures in small 
The SoftCraft font library typefaces and can be used with } 
even has a bar code font avail- our Lotus spreadsheets and L | L 


* 
Hundreds of optional fonts 
from 4 to 72 points available. 


E = inventory contro! graphs. Perfect for doing an- 
nual financial reports. 


RECOMMENDATION: Fancy Font can meet the special needs of virtually every department in the 
company. No special hardware or installation is required, so we can use it as soon as it arrives. Fancy 
Font would cut company costs by reducing printing and typesetting fees and bring in-house, several ser- 
vices that we now send out. I recommend that we purchase Fancy Font immediately. 


* tun Шай 


Send us your logo or signature Bertram W. Finch 
for digitization. 


Let Fancy Font turn your printer 
into a personal typesetter. 


Fancy Font gives you the utmost in document versatility by Fancy Font runs on all IBM PC’s and compatibles and works 
allowing you to mix a variety of font styles and sizes in either with word processors, spreadsheet and database programs. 


portrait or landscape mode with your printer's native fonts. | | | 
SoftCraft, Inc. offers a wide variety of personal typesetting 


If you have an inexpensive dot matrix printer, Fancy Font software and fonts. Call our toll-free number for information 
turns low-resolution print quality into stunning — on these and other products: 
high-resolution, proportionally-spaced text | 


rivaling laser printer output. 
Fancy Word $140 


If you have a laser printer, Fancy Font turns " = ay " = Ser эңе 0м $290 
it into an economical desktop publishing | d ipae Business Font Pack $90 


— = 4 Fancy Font $180 


system. Fancy Font prints with a wide variety == "Bont disks € SIS each 
of typestyles and sizes normally available м ЧА SN | | 
only from expensive typesetting services. E ‚ЭЖ. —_ Now with graphics! 


7 SoftCraft, Inc. 


16 N. Carroll St., Suite 500, Madison, WI 53703 (608) 257-3300 1-800-351-0500 


The sample letter above was printed in one pass with Fancy Font on an HP LaserJet +. 
Inquiry 279 for End-Users. Inquiry 280 for DEALERS ONLY. 


IMAGE PROCESSING 


Introduction 
to Image Processing 
Algorithms 


An overview of the basics, with code to get you started 


IMAGE PROCESSING is the science of 
modifying and analyzing pictures. Image 
processing algorithms are step-by-step 
procedures for performing image process- 
ing Operations. People often implement 
such algorithms using computers, which 
are flexible and have relatively low pro- 
cessing and memory costs. The algo- 
rithms are expressed as, and become near- 
ly synonymous with, programs for the 
computer. However, the algorithm can 
also specify other operations such as how 
to acquire the image. Special image pro- 
cessing hardware often supplements the 
computer. 

To help you understand and try some of 
these algorithms, I will describe a generic 
image processing system that you could 
assemble from a personal computer and 
an image-processing or graphics board. I 
wrote a simple image-processing package 
(SIMPP) that runs on such a system and 
contains programs for many of the algo- 
rithms described, With this hardware and 
software and some ideas about which al- 
gorithms to use, you can start to do in- 
teresting image processing. 


Generic Image Processing Hardware 
A minimal generic image processing sys- 
tem consists of an image-acquisition 
device, an image memory, a computer 
(with disks, keyboard, etc.) that can ac- 
cess this memory, and a device that can 
display the contents of memory. This 
system acquires, processes, and displays 
monochrome (gray-tone) images. You can 
display image memory values in color by 
adding output lookup tables. 

The image-acquisition device puts an 


Benjamin M. Dawson 


image into the image memory. This usual- 
ly involves digitizing—scanning a con- 
tinuous image (such as a photograph) and 
breaking it into an array of digital inten- 
sity values called pixels (picture ele- 
ments). Most image processing systems 
have, for example, an A/D converter that 
transforms the signal from a video camera 
into a pixel array in the image memory. 
If the image is already represented as pix- 
els, as in a computer graphics image, im- 
age acquisition consists of simply moving 
the image from disk to the image memory. 

The acquisition device can write to the 
image memory, which can be read and 
written to by the computer’s CPU, and 
read by the display device. If the image 
memory stores an entire video image, it 
is often called a frame buffer or frame 
store. For acceptable intensity and detail 
resolution, an average monochrome image 
must be represented by an array of at least 
256 by 256 pixels, and each pixel must 
have at least 6 bits of value. In the ex- 
amples to follow, assume that a pixel has 
an 8-bit byte, which means that it can have 
28 (256) different gray-level intensities. 

The computer processes the pixels in 
the image memory. The display device 
converts the processed pixels back into 
spatially organized image intensities. The 
display device is usually a D/A converter 
that drives a monochrome or color TV 
monitor, although people have used line 
printers or other devices. 

A lookup table (LUT) changes a pixel’s 
value based on the values in a table. This 
hardware consists of a memory that has 
a storage location for each possible pixel 
value. An input pixel value is used as an 


address into this memory, and the output 
is the value at that address. The input 
value “looks up" the output value. An 
LUT computes an arbitrary function of 
one or more variables, with a domain and 
range limited to the possible pixel values. 
For example, an input value of 32 to the 
function 4x—13 gives a result of 115; rather 
than redoing the calculation each time, the 
system can “look up” the correct result 
in the LUT. 

An image processing system can have 
three LUTs that map the image memory 
to the display device. These LUTS output 
values to the red, green, and blue chan- 
nels of a color monitor, based on some in- 
put pixel value. This lets you display dif- 
ferent gray levels from the monochrome 
image in various arbitrary colors, a tech- 
nique often called pseudocolor. 

Several manufacturers provide the ac- 
quisition device, image memory, output 
LUTs, and display device on one com- 
puter board. You can make an image pro- 
cessing system by combining one of these 
boards (or a graphics board if you don’t 
need “live” video input) and a standard 
personal computer. As an example, I used 
ап IBM PC AT computer and an Imaging 
Technology Series 100 image processing 
board. You could even start with an EGA 
(Enhanced Graphics Adapter) board as 


continued 


Benjamin M. Dawson, Ph.D. (Depart- 
ment of Brain and Cognitive Sciences, 
E10-120, Massachusetts Institute of Tech- 
nology, 79 Amherst St., Cambridge, MA 
02139), is a research scientist in the area 
of computer vision and image processing. 


MARCH 1987 - BYTE 169 


ALGORITHMS 


Table 1: 7he Simple Image Processing Package (SIMPP) routines. Note 
that the arguments x,y specify the start of an area to process and ахду 
specify its size. 


Interface Routines 


sim. open() = Opens and initializes image processing hardware. 
sim. close() = Closes image processing hardware. 
acquire() = Puts an image into the image memory. 


write. ..| UT(colorloc,val) = Sets the location, loc, n the LUT specified by color, to 
the value val. This routine is optional. 


read. pixelxy) = Returns the value of a pixel in frame memory located at 
coordinates x,y. 


write__pixel(xy,v) = Writes a pixel of value v into the frame memory at location х,у. 


Primitive Operations 
read. hline(xy,n,b) = Reads a horizontal line of pixels starting at location x,y and of 
length л. Places values in buffer b. 


write... hline(xy,n,b) = Writes the values in buffer b to a horizontal line of image 
memory starting at location x,y and of length n. 


read__viine(x,y,n,b) = Reads a vertical line of pixels starting at location x,y and of 
length n. Places values in buffer b. 


write. vline(x,y,n,b) = Write the values in buffer b to a vertical line of image 
memory starting at location x,y and of length n. 


read. area(xy,dx,dyb) = Reads an area into buffer b. 
write area(xy,dx,dyb) = Writes an area from buffer b. 


copy. area(xy.dx,dy,xd,yd,dxd,dyd) = Copies the image area into the destination 
area starting at xd, yd and of size dxddyd. 


Point Processing 


ptransform(xy,dx,dyt) = Transforms the area using transformation table t. 
histogram(x,y,dx,dy,h) = Computes the histogram h of area. 


plot. histo(xy,dx,dyh,v) = Plots the histogram f in specified area and using pixel 
value v. 

clip. histo(htlowhigh) = Scans the histogram ^ from first to last and last to first 
index and finds the first bin counts greater than f. Returns these bin numbers 
in low and high. 


Area Processes 


convolve(x,y,dx,dy,m,n,kernel,output) = Convolves the image area with a kernel of 
size m,n and specified by array kernel. The output routine controls the 
treatment of negative convolution values. 

label(x,y,dx,dy, bin0,bin1,minpix, blabel,elabel) = Labels the binary image in the 
specified area. The binary image values are binO and bint. The area must 
have more than minpix pixels. Labels are assigned values starting with blabel 
and ending with elabel. 


Geometric 


rotate(xyy,dx,dy) = Rotates the image area clockwise by 90 degrees. 


stretch(x,y,dx,dy,xsys) = Stretches (enlarges) the image area by xs and ys. The 
image is stretched into the same areas starting from the upper left corner. 


continued 
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image store and display device, although 
the number of bits per pixel and the dis- 
play’s resolution and color capabilities 
limit what you can do. 


Software Interface to the System 
Six software routines interface the image 
processing hardware to SIMPP and your 
programs (see table 1). The sim__open( ) 
routine opens the hardware and could ini- 
tialize the hardware, clear the image mem- 
ory, or whatever you want. The sim__ 
close( ) routine closes hardware. 

You use acquire( ) to read an image into 
the image memory. You assume that the 
entire image memory is filled by this 
operation. The write. LUT(color/loc,val) 
routine writes the value val into location 
loc in the output LUT specified by color 
(e.g., red, green, or blue). This routine 
Is optional. 

The read  pixel(X,y) routine returns 
the pixel value at horizontal location x 
(column) and vertical location y (row) in 
the image memory. And write pixel 
(xy, V) writes the value v into location x,y. 
Note that these routines assume that x 
starts at O at the left of the image and in- 
creases to the right, while y starts at O at 
the top of the image and increases 
downward. This odd coordinate system is 
called “video coordinates" because it is 
based on the way a television image 1s 
scanned. Pixel values start at 0 (black) and 
go through grays to the maximum pixel 
value (white). 

You will need to write versions of these 
six routines—which will vary depending 
on your CPU, image processing board, 
and so on—if you want to use the SIMPP 
programs. If you don't have output LUTS, 
you can compile SIMPP not to use the 
write... LUT function. 


Classifying Algorithms 

You can classify image processing algo- 
rithms in many ways. If an algorithm 
changes a pixel’s value based only on that 
pixel’s value, it is called a point process. 
If the algorithm changes a pixel's value 
based on the value of that pixel and the 
values of neighboring pixels, it is called 
an area process. If the algorithm changes 
the position or arrangement of the pixels, 
it is called a geometric process. 
Algorithms that change pixel values based 
on comparing two or more images are 
called frame processes because video 
images are called frames. 

The goals of image processing include 
enhancement or modification of the image 
to improve its appearance or highlight in- 
formation, measurement of image ele- 
ments, classification or matching of image 
elements, and recognition of items in the 
image. Image measurement makes few 

continued 


INTRODUCING FAST FORWARD: 


NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 


CAN SOFTWARE REALLY 
DO THAT TO SOFTWARE? 


Fast Forward can. Normally, your com- 
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 


FAST FORWARD PERFORMANCE 


With Fast Forward E Without Fast Forward 


dBase Ill 


3.15 minutes 
29.6 minutes 


(Test: Add and delete 225 records) 
WordStar 3.3 


12 seconds 
40 seconds س‎ = ы 


(Test: Move cursor to end of 46 page document) 


Lotus 1-2-3 


21 seconds -— 
51 seconds 


(Test: Load spreadsheet, 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 
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THE MORE YOU USE IT, 
THE FASTER YOU GO. 


Once installed, Fast Forward works invisi- 
bly. As you use data, it's automatically stored 
in your computer's memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase IIT) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
A NEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to turn on the speed without turning over a bun- 
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
And hurry. Because 
it'll be going fast | 
"In Illinois: (312) 472-6659 


(10) Mark 
Williams 
Company 
1430 West Wrightwood! 
Chicago, Illinois 60614 
Fast Forward runs on IBM-PCs and 
© 1987, асан 


60-DAY 
MONEY-BACK 
GUARANTEE 
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Utility 
clear area(xy,dx,dyv) = Clears the area to pixel value v. 
save_image(xy,dx,dy,fname) = Saves the image area in disk file fname. 


read  image(x,y,dx,dy,ífname) = Reads the disk file fname and displays it in the 


specified area. 


Listing 1: A C code fragment for a simple point-process algorithm. 


/* Point process area starting at x,y = 0,0 and of size ж 


* XSIZE,YSIZE. 


*/ 


for (y = @; y < YSIZE ; y++) { 
for (x = @ ; х < XSIZE ; x++) 


write_pixel(x,y, мы. IT (х,у),х,у) ); 


} 


assumptions about what things are in the 
picture, while classification and recogni- 
tion require successively more knowledge 
about what can appear in an image. For 
example, you can measure how many 
pixels in a remote sensing (satellite) image 
of the earth have a certain range of values. 
If you know that wheat corresponds to 
these values, you can classify the image 
into wheat and nonwheat areas. If you pro- 
vide the machine with knowledge about 
the structure of wheat fields, it might be 
able to recognize these fields in the image. 
You could also use pseudocolor to high- 
light the recognized areas. 

Additional ways of classifying image 
processing algorithms include image- 
based versus symbolic methods, linear 
versus nonlinear, and the knowledge level 
used. Image-based algorithms transform 
pixel values into other pixel values or loca- 
tions using numerical or logical opera- 
tions, while symbolic algorithms sym- 
bolically manipulate knowledge about 
pixel structures. 

The knowledge level used in an algo- 
rithm can range from simple assumptions 
about the physics of image formation to 
specific world knowledge about possible 
items in a scene. The above example of 
the wheat-field measurement, classifica- 
tion, and recognition illustrates the 
knowledge-level dimension. I will discuss 
only algorithms that are image-based, re- 
quire minimal knowledge about the im- 
age contents, and are therefore not 
recognition algorithms. 

You can now “hang” some example 
algorithms on this classification frame- 
work and your conceptual or real hard- 
ware. Since the goal is understanding, I 
make no claims that the examples are 
complete or efficient. In particular, if you 
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are using SIMPP and a personal computer 
to try the examples, you will find the area 
processes to be rather slow. If this bothers 
you, plenty of expensive hardware is avail- 
able to speed the processes up—or you can 
go to lunch while the computer works and 
dream about such hardware. 


Point Processes 

A point-process algorithm scans through 
the image area and uses the pixel value at 
each point (and perhaps the point's ad- 
dress) to compute a new value for the 
point. The algorithm is expressed as a C 
code fragment in listing 1. [Editor's note: 
The listings from this article, IPLISTS.C, 
and the complete SIMPP programs, writ- 
ten in C, are available on disk, in print, 
and on BIX. See the insert card following 
page 352 for details. Listings are also 
available on BYTEnet. See page 4.] 

If the transformation pfun() is only а 
function of the pixel value, then the func- 
tion can be implemented by a lookup table 
to save computation. The SIMPP routine 
ptransform implements the software 
equivalent of the LUT hardware. 

You can use point processes to enhance 
or modify pixel values. For example, add- 
ing 40 to each pixel brightens the image 
(photo 1) and could improve the display's 
appearance. The transformation function 
is simply pfun(v) = v+40. 

If the pixel value and its location are 
used, then you can use the point process 
to correct shading or smoothly change 
pixel values in an image area. Shading is 
an image artifact caused by slow spatial 
shifts in scene lighting or camera bias and 
sensitivity. A point process that computes 
the inverse of the shading functions can 
eliminate (correct) much of this shading. 
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Photo 1: The right half of this image 
has been brightened by adding 40 to 
each pixel value. 


terrace in Yellowstone National Park, 
overlaid with its histogram. Red arrows 
indicate the lowest and highest ''bins,"' 
as found by SIMPP's clip. histo 
routine. 


Of course, this requires that you estimate 
the shading functions. 

By smoothly changing the pixel values 
in an area, you can highlight or adjust the 
contrast of areas. This can produce results 
similar to the photographic darkroom 
techniques of burning and dodging 
(methods of adjusting the contrast local- 
ly). Photo 3 shows the result of applying 
the following point transformation to the 
image shown in photo 2: 


Output value = input. value*k* 
exp(-(X*xl + y*y/))- m 


where k, |, and m are constants that ad- 
just the extent and amount of change, x 
ranges from —XSIZE/2 to XSIZE/2, and 
y ranges from —YSIZE/2 to YSIZE/2. This 
increases the contrast at the center of the 
image and fades the edges. 

To generate an intensity histogram you 
count the number of times a pixel inten- 
sity occurs in an image area. If you are 
using 8-bit pixels, 256 pixel values are 
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Photo 2: An image of a bride, before 
image processing. 


— Lem Ж — w. 


Photo 5: Improved contrast of photo 4 
results from histogram-based contrast 
stretching. 


possible. You scan the image area and in- 
crement the values in a 256-word array h[ ] 
based on the pixel value. Listing 2 gives 
a code fragment for this algorithm. 

The histogram is an example of image 
measurement. Since it examines a single 
pixel at a time, you can also classify it as 
a point process—one that doesn't change 
the pixel's values, however. 

The information provided by the 
histogram is useful for image enhance- 
ment and classification. Photo 4 shows the 
histogram of an image over the image 
(created using the SIMPP plot histo 
routine). The array values (called the 
histogram "'bins") go from an intensity of 
О on the left to 255 on the right of the plot, 
and the height of the lines represents the 
number of pixels of each intensity. As you 
can see, this image has few high or low 
pixel values. 

You can use this information to improve 
the image contrast. Starting at intensity O, 
search the histogram for the first bin with 
more than a specified number of pixel 


Photo 3: 7he result of modulating the 
contrast of photo 2 by a Gaussian 
curve, which provides an ''aura'' effect 
in the center. 


Photo 6: Using the output LUTS, pixel 
values between 75 and 95 have been 
highlighted in red. This tends to 
outline dark areas of the image. 


Ра ___ Ж. 


counts, say 30. You do a similar search 
Starting at the highest index. The 
histogram bins between these two values 
represent most of the pixels in the image. 
You set up a point process that sets pixel 
values below the low bin (left arrow in 
photo 4) to 0, and above the high bin (right 
arrow) to 255. The pixels with values in 
between are multiplied to increase their 
value so that they span the range of 0 to 
255. Listing 3 shows a code fragment that 
performs this operation. 

The image with improved contrast is 
shown in photo 5. This is a simple form 
of contrast enhancement. Note that you 
have lost some information—the pixel 
values below low__bin and above 
high__bin have been set to constants. In 
general, image processing operations lose 
information in return for selecting or ac- 
centuating other information. 

This algorithm used three simpler algo- 
rithms: a histogram, a histogram clip, and 
a point process. Most algorithms are com- 
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ALGORITHMS 


pounds of other algorithms. Therefore, 
you must know which algorithms to apply 
and in what order to apply them in order 
to reach a processing goal. 

Pseudocoloring of a monochrome 
image is another example of a point pro- 
cess. In this case, the pixel value is the 
argument (input) for three different func- 
tions, and the output of these functions 
drives the red, green, and blue guns of a 
color monitor. This lets you color a mono- 
chrome image in any way you want. Of 
course, if you have 8-bit pixels, you can 
display only 256 colors at a time. 

In photo 6, I used pseudocoloring to 
highlight a range of pixel values by dis- 
playing them in color, while the rest of the 
pixel values are displayed as gray tones. 
The code for doing this (see listing 4) first 
sets all three output LUTs to "linear" 
values (input — output) and then selec- 


tively changes a specified band of pixel 
values to be displayed in red. 

Note that changing the output LUTS will 
change the appearance of the entire image, 
but not the pixel values in the image 
memory. The output LUT transformation 
may be easily changed, but you cannot 
apply it to only a portion of the image. 


Area Processes 

An area process uses neighborhood infor- 
mation to modify pixel values or assert the 
existence of some property at the image 
points. Area processes are typically used 
for spatial filtering (such as filtering out 
repeated elements) and changing an 
image's structure. They can "sharpen" the 
image's appearance by accentuating inten- 
sity changes and can also provide many 
other useful enhancements. Some of these 
include finding objects by matching 


Listing 2: A C code fragment for the histogram algorithm. 


/* Use long values as sum could be over 16 bits x/ 


long h[256]; 
/* zero histogram array x/ 


for (i =@; I «256 ; i++) h[i] = QL; 
/* Scan area and count pixel values x/ 
for (у = Ө ; y < YSIZE ; y+) { 


for 


(x = O ; x < XSIZE ; x++) 


h[read_pixel(x,y)] = h[read_pixel(x,y}] + 1L; 


Listing 3: A C code fragment that uses the histogram algorithm to perform 


contrast stretching. 


long h[256]; 


/* Histogram area, result into array h x/ 


histogram(x,y,dx,dy,h); 


/* SIMPP routine x/ 


/* Find the low and high bins based on minimum count of 30 ж/ 


clip histo(h,30,&low bin,&high bin); 


/* Compute the factor for stretching the in between values x/ 


step = 256.0/(double)(high bin-low bin41); 


step. value = 0.0; 


/* step delta «/ 
/* Step value x/ 


/* Form a translation table (LUT), tran[] for enhancing 


contrast ж/ 


/* Values below low bin are set to minimum pixei value x/ 


for (i = @; i < low bin ; i++) tran[i 


] = ð; 


/* Values between low bin and high_bin are stretched to range 


from O to 255 ж/ 


for (i = low bin ; i <= high bin ; i++) í 


tran[i] = step. value; 
step. value += step; 


/* Values above high bin are set to maximum pixel value x/ 


for (i = high bin-41 


; 1«256 ; i++) tran[i] = 255; 


/* Now point process area using the translation table, 


irent x/ 
while (d 


write pixel(t,y, 
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КБК ОУ, ): 


/* SIMPP routine x/| 


images, measuring image properties, mak- 
ing assertions about object edges in the 
image, removing noise, and blurring or 
smoothing the image. 

Convolution is a classic image process- 
ing algorithm commonly used for spatial 
filtering and finding image features. 
Despite its name, convolution is not dif- 
ficult to understand. But it is computa- 
tionally expensive. Consequently, some 
implementation issues must be con- 
sidered. 

The convolution operation replaces a 
pixel's value with the sum of that pixel's 
value and its neighbors, each weighted 
(multiplied) by a factor. The weighting 
factors are called the convolution kernel. 
Suppose that you use a 3- by 3-pixel 
neighborhood and kernel. You label the 
image points p(x,y) and the kernel points 
k(x,y) where x = 0, 1, or 2. Then the 
center pixel, р(1,1), is replaced by the 
linear sum of the points times the kernel 
values 


p(1,1) = p(00)««(0,0) + p(1,0)«&(1,0) 
+ p(2,0)*k(2,0) + p(0,1)»k(0,1) 
+ p(1,1)xk(1,1) + p(2,1)*k(2,1) 
+ p(0,2)«k(0,2) + p(1,2)+*k(1,2) 
+ p(2,2)*k(2,2) 


or 
2 


pl) = L , K(m,n)sp(m,n) 


(This is actually a correlation operation— 
for convolution you would reverse the 
order of the kernel values. Correlation is 
slightly easier to understand and many im- 
age processing convolution kernels are 
symmetric and, therefore, equivalent to 
correlation. Further discussion of this is 
outside the scope of this article—see the 
, bibliography for more information.) 

To convolve an image area, you repeat 
this operation at every pixel position in the 
image. You can think of this as sliding a 
kernel matrix over each row of pixels in 
the image matrix. At each point, you 
multiply the kernel values with the image 
values “under” it, sum the result, and 
replace the pixel at the center of the kernel 
with that value. The equation then 
becomes 

2 


р(х,у) = 2h , k(m,n)*p(x+m,y+n) 


Convolving an area of size X by Y with 
a kernel of size n by m requires X«Y«nxm 
multiplies and adds. Thus, a 256 by 256 
image with a 3 by 3 kernel requires 
589,824 multiply/add operations; this can 
take a long time on a computer without 
fast multiplication hardware. (See figure 
4 of "Finding the Titanic," on page 108 
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of the March 1986 BYTE, for an exam- 
ple of such a 3 by 3 convolution.) 
When you implement the algorithm, 
consider the following issues. First, you 
can't just put the result of the convolution 
back in the frame memory. If you did, then 
the next convolution, say one position to 
the right of the first, would use results from 
the previous convolutions for part of its in- 
put values. In effect, this produces a recur- 


sive or infinite impulse response filter. 
While this might be useful, it is difficult 
to understand and predict the filter 
response. To avoid this, you can either 
buffer the output pixel values in a tem- 
porary array and write them to the image 
memory when you have finished using an 
area, or you can write them out to a non- 
overlapping part of the image memory. 

You might have noticed another prob- 


Listing 4: This sample C code selectively changes a specified band of 
pixel values to be displayed in red, an example of a pseudocolor 


algorithm. 


/* Change the output LUTs to display the pixel values ж 
ж ranging from v. begin to v. end in red. ж/ 


LUT_hI gh| i ght(v_beg!n,v_end) 
Int i; 


/* Set output tables to "linear". 


This wlll display 


the image in normal, monochrome fashion */ 


for (1 -0; i < 256 5 
write, LUT(RED, i,1); 
vr Re LUT (GREEN 1,1); 
write_LUT(BLUE,1,/); 


i++) § 


} 
/* Set the desired range so that ONLY red is displayed x/ 
for (i = v. begin ; I <= v end ; I++ 


write. LUT(GREEN, 1,0); 


write. LUT(RED, 1,255): 
wrlte, LUT(BLUE, 1,0); 


/* Full red «/ 
/* No green x/ 
/* No blue x/ 


Listing 5: 4 C code fragment for a 3 by 3 convolution algorithm that uses 
| separate source and destination memories to avoid overlapping the output 
convolution values with the inputs to the convolution. 


/* Set up kernel for "sharpening" (high-frequency boosting) 


the image ж/ 


static Int kerneli[9] = j-1,-1,-1, 


-1,-1,-1,}; 


/* Increment starting position and decrement image size 
to accommodate the convolution edge effects ж/ 


Xt; ytt; dx--; dy--; 


/* Set up address offsets for the output */ 


xx = 0; yy = €; 


/* Scan through source image, output to destination */ 


for (i y ; I < ysdy ; i++) 


xx = Ө: 


for (J =x ; J < x+dx ; j+ 


sum = 0; 
k_polnter = kernel; 


ae x output index ж/ 

4 

/* Zero convolution sum x/ 

/* Pointer to kernel values x/ 


/* Inner loop to do convolution (correlation!) x/ 
for (n»-1;n«e1; net) d 
for (m = -1 ; m <= 1 ; m++) 
sum = sum + read pixel(]4m, i+n)«(*k_pointer++); 


} 
/* Output processing */ 
if (sum < 0) sum = €; 


write pixel(x out + xx, y out + yy, sum); 
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/* Increment output X address offset x/ 
/* Increment output Y address offset «/ 


lem: If the kernel is scanned over the 
image and you replace only the value 
under the center of the kernel, what do 
you do when you get to the edges of the 
image? For example, if you use a 3 by 3 
kernel, a l-pixel border (box) will be 
around the image where you cannot per- 
form the convolution. The result of the 
convolution will always be a border of 
"garbage" equal to half the kernel size 
around the outside. You can just ignore 
this border of garbage, set it to 0, or copy 
the nearest meaningful value into it. The 
kernel size is usually odd. If not, the 
borders are asymmetric, because in a 
digital image you can't put a pixel back 
in the middle of an even set of pixels. 

A third issue is that the result of the con- 
volution on any pixel could exceed the 
number of bits allotted to that pixel—as 
large as the number of kernel elements 
times the number of bits in a pixel. In your 
generic system, for example, that would 
be 3 by 3 by 256, or 2304, for which you 
would need 12 bits per pixel—but you have 
only 8 bits per pixel. You must keep 
enough accuracy in your calculations to 
allow for this range. You can scale the 
convolution result (for example, divide 
each result by 2) if it is to go back into 
the image memory. 

In a related issue, kernel values, and 
therefore the convolution output, can be 
positive or negative. Negative intensity is 
mathematically useful, but not physical- 
ly reasonable in this case—you can't dis- 
play negative intensity. You might want the 
option to modify the convolution output 
such that only positive values, or only 
negative values (negated to positive 
values), or absolute values, or signed 
values are output. This also means that an 
additional sign bit must be kept in the 
calculations. Thus, for 8-bit pixels and a 
3 by 3 kernel, you need 12 bits for the sum 
and an additional bit for the sign. 

At this point, you might agree that, 
while convolution is relatively simple, the 
implementation issues complicate it. This 
is unfortunately true of quite a few other 
image processing algorithms. For exam- _ 
ple, the issues of internal accuracy and 
what to do at the edge of the image ap- 
pear in most other area processes. You 
must understand these issues to effectively 
implement and use the algorithms. 

In the code fragment for a 3 by 3 con- 
volution (see listing 5), you use a separate 
source (starting at x,y and of size dx,dy) 
and destination (starting at X Out, 
y — Out and of the same size as dx,dy) 
areas in the image memory to avoid over- 
lapping the output convolution values with 
the inputs to the convolution. The SIMPP 
convolution routine uses a more elaborate 
line-buffering method to allow an area to 
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Photo 7: An image of Devil’s Tower 
National Monument in Wyoming, 
before image processing. 


Photo 10: An image of rocks and trees 
in Yosemite National Park, before 
image processing. 


be convolved into itself (“in place"). The 
output values are not scaled and negative 
output values are set to 0. 

When I apply convolution to a problem 
in image processing, I generally think of 
it as either a matched filter or a spatial 
filter. In a matched filter, the convolution 
kernel is essentially a small image of what 
you want to amplify or detect. For exam- 
ple, suppose you want to amplify vertical 
edges in the image. An edge is represented 
in the image by a sudden increase or 
decrease in image intensity. À kernel like 
this 


-1 0 1 
-1 0 1 
-1 0 1 
10 
-1 0 1 


looks like a little vertical edge. Note the 
effect of the negative values: In a uniform 
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Photo 8: Convolution of photo 7 with 


a kernel (shown in the upper left 
corner) that amplifies vertical edges. 
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Photo 11: Convolution of photo 10 
with a Laplacian kernel (shown in the 
upper left corner). Edges are now 
outlined in white, and all other areas 
are dark. 


image area, where all pixel values input 
to the convolution are the same, the con- 
volution output will be 0 (since the sum 
of any number times each of the 15 kernel 
elements is 0). I have padded the kernel 
with a vertical row of zeros to make it an 
odd size in both directions. This changes 
the properties of the kernel but is a com- 
putational convenience. The result of ap- 
plying this kernel to the image shown in 
photo 7 is displayed in photo 8. 

A similar kernel for amplifying hori- 
zontal edges would look like this: 


ay at a 
ооо 0 
1 1 1 14 


ek 0 ei 


The result of applying this to the same 
image is shown in photo 9. 

You can use larger kernels with a pat- 
tern (e.g., for the letter A) to detect similar 
patterns in the image. In this case, the 


Photo 9: Convolution of photo 7 with 
a kernel (shown in the upper left 
corner) that amplifies horizontal edges. 
As you can see, this image doesn't 
have many horizontal edges. 


Photo 12: The result of convolving the 
image in photo 10 with a sharpening 
kernel. This kernel (shown in the 
upper left corner) adds a Laplacian 
convolution to the original image in 
order to boost the higher spatial 
frequencies. 


kernel is often called a template, and you 
are really doing a correlation, as noted 
previously. Detection usually involves 
amplification of the desired feature fol- 
lowed by a yes/no decision that asks, “Is 
the result above or below a certain thresh- 
old point?" 

A second view of convolution is that it 
performs spatial frequency filtering. In 
sound, frequency is the number of times 
per second a waveform repeats. In images, 
spatial frequency is the number of times 
per unit distance that a pattern repeats. As 
with a one-dimensional signal, an image 
can be broken down into a series of sine 
and cosine waves (or some other set of 
waveforms), and the spatial frequency 
specified for each. You can accomplish 
this by using a fast Fourier transform. The 
transform must be done both horizontally 
and vertically because you have spatial 
frequencies in both directions. 

If you want to select and, perhaps, 
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detect a certain band of frequencies, you 
can build a kernel that selects that 
frequency. Quickly changing image inten- 
sities are represented by high spatial 
frequencies, while slowly changing inten- 
sities are represented by lower spatial 
frequencies. To select high spatial fre- 
quencies we could use the following 
kernel: 


= шал 
gd ie 
eue 


This is often called a Laplacian filter 
because it approximates an unoriented 
second-derivative operation. The results 
of applying it to the image in photo 10 are 
shown in photo 11. Since edges have high 
spatial frequencies (sudden intensity 
changes), this kernel selects edges of any 
direction. It might be used as an “edge 
detector" for image analysis. 

If you slightly modify the laplacian 
kernel by making the center kernel ele- 
ment 9 instead of 8, the result is the same 
as if you added the output of the laplacian 
convolution to the original image (since 
a kernel with a 1 in the middle would give 
you the source image back unchanged). 
This kernel selectively boosts high fre- 
quencies (edges), and the resulting image 
(photo 12) looks sharper and noisier. On 
the other hand, if you use a kernel tha! 
matches lower spatial frequencies, you 
will blur the image. 

The power of convolution lies in using 
information in an area to make assertions 
about some property at an image point. 
For example, the edge operators shown 
above improve the estimate of “ейрепеѕѕ” 
at an image point by using the fact that 
physical edges extend over some distance. 
The art of convolving is in picking the 
right kernel. While these views of what 
the kernel does can get you started, ex- 
perience and theory are necessary for 
creative convolving. 


Nonlinear Area Processes 
Convolution is easy to implement, use, 
and analyze because it is a linear opera- 
tion—it requires only sums of first-degree 
products. 

Nonlinear operations, while a bit 
harder, are also useful and can be more 
powerful than a convolution. By “power- 
ful" I mean that they provide a better 
signal-to-noise ratio for detecting image 
elements or detecting features with less 
computation. Consider the following two 
examples of nonlinear area processes. 

The Sobel filter compares the result of 
two convolutions to estimate the strength 
and orientation of edges in the image. If 
the two kernels, X and Y, are 

continuec 
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Photo 13: The result of a Sobel 
operation on a map of the United 
States. Edge orientation is represented 
by color, and edge strength by color 
intensity. (Photo courtesy of Imaging 
Technology Inc.) 


Photo 16: A silhouette image of 
switches and grommets, obtained by 
placing the objects on a light table. 
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then the edge strength and orientation are 
represented by 


strength = У X-X + Y*Y 


orientation = arctan(Y/X) 


This is a first derivative (oriented) edge 
finder, and the vector field it produces 
cannot be directly shown on a two-dimen- 
sional image. Photo 13 represents edge 
strength by intensity and orientation by 
color. The Sobel is a good edge detector 
and is frequently used as the first step in 
machine-vision algorithms. Since the 
Sobel algorithm is computationally inten- 
sive, various approximations have been 
developed to implement it (see “Low-Cost 
Image Processing” by Charles McManis 
on page 191 for an example). 
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Photo 14: An image of flowers with a 
large amount of random noise, which 
looks like salt and pepper scattered on 
the picture. 


Photo 17: A binary image of photo 16, 
made using a point process. 


The median filter replaces the pixel at 
the center of a neighborhood of pixels 
with the median of the pixel values. The 
neighborhood values, including the center 
pixel, are sorted into ascending order and 
the median (middle) value is used to 
replace the center pixel. The effect of a 
median filter is to remove spot noise. The 
result of a median filter on photo 14 is 
shown in photo 15. 


Classification 

To classify image elements you need to 
supply your computer with additional 
hnowledge as to what constitutes an image 
element. This knowledge can get elabor- 
ate, but a simple rule will suffice as an 
example: Án element is a connected group 
of pixels with the same value. By con- 
nected, I mean that if the pixel has the 
same value as a neighbor at 0, 90, 180, or 
270 degrees, it is part of the element 


group. 


Bedlam Filtzarr 
4 


T . re _ 
Photo 15: Most of the noise in photo 


14 was removed using a 3 by 3 median 
filter (shown in the upper left corner). 


Photo 18: The various objects in photo 
17 have been labeled with different 
pixel values. Lookup tables were then 
used to show the different values in 
color, a technique known as 
pseudocoloring. 


To simplify the computation you can 
"binarize" the image shown in photo 16. 
That is, you convert all pixel values below 
a threshold value to 0 and all those above 
the threshold value to 255 (photo 17). This 
is often done in machine vision, as you 
can control the lighting and objects to be 
viewed. You search this image from top 
to bottom, looking for areas that have 
more than N connected pixels. By requir- 
ing that the area have more than N pixels, 
you ignore the small spots of noise intro- 
duced by thresholding. Each area is 
labeled with a different pixel value. In 
photo 18, I have used pseudocolor to in- 
dicate the image elements I have classi- 
fied. You can also record the number of 
pixels in an element and use this for fur- 
ther classification. 

The most difficult part of implementing 
this example is finding all the connected 
pixels in an element. The simplest imple- 
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Figure 1: /n a geometric process of rotation by 90 degrees, a pixel at 
location 0,0 is mapped by the formulas x’ = (YSIZE—I)—y and y = x to 
the new location 2,0. (х = (3—1)-0 = 2 and у = 0.) 


mentation uses a recursive search (see 
listing 6) to find all connected pixels. 

The program in listing 6 will quickly 
run out of stack space on most machines. 
In SIMPP, I used a more elaborate com- 
bination of recursion and iteration to 
reduce the chance of stack overflow. 
Listing 6 does not show boundary check- 
ing or deletion of elements with less than 
N pixels. You can easily add these. 

Even though this algorithm changes the 
value of individual pixels, it does so based 
on an area property (connectedness), so 
I think of it as an area process. Most 
image-element classification schemes use 
both area and point processes to develop 
a list of properties that describes a multi- 
dimensional space. This space is then par- 
titioned to perform the classification— 
similar to the way an image is thresholded 
to binarize it. 


Geometric Processes 
Geometric processes change the spatial ar- 
rangement of pixels. They are often used 
to correct for distortions caused by the 
camera optics or viewpoint, or to enlarge 
an image area of interest. Typical 
geometric processes rotate, stretch, 
translate the image position, or warp the 
image. Geometric algorithms can be ex- 
pressed by a set of equations (a matrix) 
that maps a pixel at location x,y into a new 
address, x', y'. For example, to rotate a 
square area clockwise by 90 degrees, the 
pixels are mapped by: х = (YSIZE-1)—y 
and y' — x, as shown in figure 1. 
Another simple implementation for 
rotation is to read horizontal lines of pixels 
from the source image and write out en- 
tire lines at the desired new angle. This 
doesn't work if the image is rotated in 
place—that is, if you use the same image 
memory area for source and destination. 
The problem is the same as with convolu- 
tions: The output pixels will be reused as 
inputs and the image will be jumbled. As 
before, you must use nonoverlapping 


source and destinations or copy the image 
into a memory buffer and use that as the 
source image. 

The SIMPP rotate routine copies the 
image area to a memory buffer and then 
writes it out vertically to rotate the image 
by 90 degrees. The rotated area is limited 
to the maximum buffer size available. This 
is usually 64K bytes (2'*) on a 16-bit com- 
puter. If the CPU prefetches data, as the 
8086 microprocessor does, then reading 
the last word in the 64K buffer can cause 
a prefetch beyond the end of the buffer, 
resulting in a hardware error if no 
memory is there. To be safe, reduce your 
buffer size to a few bytes less than the 
maximum buffer size allowed. 

Most geometric transforms end up with 
gaps between the output pixels if you start 
with source pixels and place them in the 
destination area according to the transfor- 
mation equations. (This is a problem with 
digitized images that would not occur with 
continuous-tone images such as photo- 
graphic prints.) For example, if you 
enlarge an image area by a factor of 2 in 
x and y, the source pixels will be mapped 
to every other destination pixel and row. 
The solution is to invert (reverse) the map- 
ping equations and scan the destination 
area. At each point in the destination, you 
use the inverted equations to fetch a source 
point. If you request a source point that 
lies between pixels in the source area, you 
must approximate the value by using the 
value at the nearest source pixel or by 
interpolating source values. 

The code fragment in listing 7 shows 
how you can enlarge an image in the x and 
y directions by arbitrary factors. This uses 
the nearest neighbor to approximate values 
between source pixels and requires that 
the source and destination images do not 
overlap. 

The nearest-neighbor approximation 
will produce sudden intensity changes in 
the image, giving it a blocky appearance. 
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Interpolation produces smoother results. 
The SIMPP stretch routine uses interpola- 
tion and an internal buffer. 

In many image processing systems, a 


pixel represents a rectangular rather than 
a square area, often because the processes 
deal with rectangular video images. To 
improve accuracy, you can compensate for 


rectangular pixels by adjusting the trans- 
formation equations. The implementation 
should also check for addresses beyond 
the limit of the image area. 


Frame Processes 

Algorithms that use more than one image 
are sometimes called frame processes. A 
simple example is to subtract one image 
from another. The resulting differences 
can be used to compare the two images 
(e.g., to look for missing parts on a 
machine or circuit board). You can also 
use frame processes to improve image 
quality and to detect motion. 

If you use a television camera to view 
a Static image (e.g., a microscope image) 
you can sum N successive image frames 
to reduce noise introduced by the camera. 
This requires a frame memory with 
enough bits per pixel to accommodate the 
sum. Dividing the sum by N produces an 
averaged image. If the noise is Gaussian 
and uncorrelated from frame to frame, the 
improvement in signal-to-noise will be of 
order square root of N. A typical low-cost 
video camera has about 3 bits of noise, 
so averaging with an N of 8 or 16 will 
noticeably improve the image that is out- 
put to your display. 

To detect motion, you can subtract 
video frames to approximate a time dif- 
ferentiation. You could use this operation 
for surveillance or motion measurement. 
This operation could require image pro- 
cessing hardware that can do the subtrac- 
tion in real time, that is, at video rates. 


Listing 6: A C code fragment for an algorithm that searches for pixels 
with the same value as a neighbor at 0, 90, 180, or 270 degrees. 


/* Variables used in labeling */ 
static int count; 
static Int newval = 1; 


/* Search image area for target values == 255 */ 
for (y = Ө; y < YSIZE ; y++) d 
for (x = 0; x < XSIZE ; x**) { 
/* If we find a target value, recursively label 
the connected pixels with a new value (newval) x/ 
if (read pixel(x,y) == 255) i 
count z 0; /* Zero pixel count x/ 
recursive label(x,y); 
newval ++] 


recursive label(x,y) 


/* Replace with newval x/ 


write, pixel(x,y,newval); 
/* Increment count x/ 


count++; 


/* Recurse left «/ 
x--; 
if (read pixel(x,y) == 255) recursive label(x,y); 
/* Recurse right x/ 
x += 2; 
if (read pixel(x,y) == 255) recursive, label (x,y); 
х--; 


/* Recurse up (remember: video coordinates!) x/ 


if (read pixel(x,y) == 255) recursive_label (x,y); 


Conclusion 
/* Recurse down */ 


As researchers try to give machines the 
ability to see, image processing becomes 
an increasingly important science. This 
quick tour of the algorithms and imple- 
mentation will hopefully encourage you to 
learn more about image processing. You 
will find that you need to understand many 
other theoretical and technical issues (e.g., 
sampling procedures, lighting, and algo- 
rithm stability) to master image process- 
ing. A number of texts can help you (see 
the bibliography), but you can gain prac- 
tical experience only by trying the 
algorithms. 8 


y += 2; 
if (read pixel(x,y) == 255) recursive .label(x,y); 


Listing 7: A C code fragment that enlarges an image in the x and y 
directions by arbitrary factors, an example of a geometric algorithm. 


int xs,ys; /* Start of source x/ 

int x,y; /* Start of destination x/ 

int dx,dy; /* Size of destination area x/ 
double a,b; /* x,y scale factors x/ 

ха,уа; /* х апа у addresses for source ж/ 
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for (Та Ө; i < dy ; i++) { 


for (j =0: j < dx ; j++ 
ха = xs + (Înt)((doublse)]/a): X /* x address */ 
уа = ys + (int)((double)i/b);  /* y address */ 
/* Write out new value to destination x/ 
write pixel(x4], y*i, read pixel(xa,ya)); 
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Schematic Editor 
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Better resolution and color. Larger librar- 
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 

The program has a sophisticated inte- 
grated schematic editor with a pan capa- 
bility. Just sketch and analyze. You can step 
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The CAE tool with fully interactive 
analog simulation for your PC. 
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Transient Analysis 


component values, and run worst-case 
scenarios— all interactively. And a 500-type" 
library of standard parts is at your finger- 
tips for added flexiblity. 

MICRO-CAP II is available for IBM® PCs 
and Macintosh." The IBM version is CGA, 
EGA, and Hercules? compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk. We'd like 
to tell you more about analog solutions in 
the fast lane. 


® Integrated schematic editor 

® Fast analysis routines 

B High-resolution graphic output 

Im Standard parts library of 500* types 
*[BM versions only. 


E Transient, AC, DC, and FFT routines 
Ш Op-amp and switch models 

Æ Spec-sheet-to model converter" 

BI Printer and plotter hard copy 
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A i ore 
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1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 


(408) 738-4387 


MICRO-CAP 1I is a registered trademark 
of Spectrum Software. 


Macintosh is a trademark of McIntosh Laboratory, Inc. 
and is being used with express permission of its owner. 
Hercules is a registered trademark 

of Hercules Computer Technology 


IBM is a registered trademark 
of International Business Machines, Inc. 
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There are enough copies of Symphony? software in use today to make Symphony, by itself, the 
fourth largest independent microcomputer software company in the world. Now let's discuss why. 

It’s a truly complete workstation for the modern manager...incorporating 1-2-3's° powerful 
spreadsheet capability with Symphony's own word processing, graphics, database and communica- 
tions. All of them working together, all in one program. 

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the 
more you find you can do with it. And with a growing line of Symphony add-in products from 
Lotus" (Text Outliner, Spelling Checker, Symphony Link™ etc. ), Symphony offers steady and seem- 
ingly endless potential for expansion. 

A workstation. Thoroughly integrated. Geared for growth. й 

That's why Symphony is one of the world's most successful business software programs for 
IBM” personal computers and compatible products. 

And that’s why you ought to get a complete demonstration. 


Lotus Symphony 
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A complete general-purpose software tool buat around the world’s leading 
spreadsheet technology. 


© 1987 Lotus Development Corporation. Lotus. 1-2 32d Symphony are registered Hrademarks of Lotis Development Corporation. Symphony Link isa 
trademark of Lotus Development Corporation, IBM isa registered trademark of International Business Machines Corporation. 


а 


TECHNOLOGY | 


Ree Details Below 


PRINTERS 
А!р5 2000...,................... $715 
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VIDEO TERMINALS 
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Signalman Express. ... 
Practical Peripherals 
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Above Board PC . .5210 
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INTEGRATIVE SOFTWARE 
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Smart Software System ,. .., ..,..8399 
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IMAGE PROCESSING 


Low-Cost 
Image Processing 


An inexpensive but powerful image processing 
workstation can be built around the Amiga 


IMAGE PROCESSING consists of using 
a computer to manipulate digitized 
continuous-tone images. An image pro- 
cessing workstation must provide three 
basic facilities: the means to digitize, 
display, and manipulate the image data. 
The workstation might also provide a 
means of storing and distributing that 
data. 

Not long ago, an image processing 
workstation could easily cost over 
$100,000. Now, with some innovative 
hardware and software, you can build a 
capable system for less than $2500. I will 
describe such a workstation based on the 
Amiga 1000 personal computer. 


The Workstation 

The hardware for this workstation consists 
of an Amiga 1000 computer with 1 mega- 
byte of RAM and two disk drives, a Digi- 
View video digitizer, and a black-and- 
white video camera. Optional equipment 
includes such items as a 35mm camera or 
videotape recorder for capturing your out- 
put and a copy stand for increasing the 
stability of the digitizing setup. 

The Amiga computer provides the basis 
for the workstation. It is uniquely suited 
to image processing because of its high- 
resolution graphics, easily expandable 
memory, and ability to address large data 
arrays. 

The Amiga’s custom graphics chips can 
display an image that has 640 columns by 
400 rows of 4-bit pixels. At this writing, 
this is the highest display resolution that 
is standard with a personal computer. The 
only other personal computer that comes 
close is an IBM PC equipped with the 
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Enhanced Graphics Adapter, which has a 
maximum resolution of 640 columns by 
350 rows of 6-bit pixels. (Thus, each pixel 
can have 64 possible colors.) While this 
setup appears to have a better pixel 
dynamic range (6 bits versus 4 bits), you 
can map the Amiga’s pixels through the 
use of a palette RAM to any 16 of 4096 
possible colors. The EGA’s 64 colors are 
fixed, making it difficult to display either 
monochrome or color continuous-tone 
images acceptably. 

The Amiga’s architecture allows for easy 
access to large amounts of memory. This 
might be the most important aspect of 
using an Amiga as an image processing 
workstation. First, the Amiga uses a 
Motorola 68000, which addresses mem- 
ory as a linear array of words. This feature 
lets you load an image completely into 
memory and treat it simply as a large ar- 
ray via a high-level language or an 
assembly language program. Second, add- 
ing memory is simply a matter of plug- 
ging a card into an expansion-bus connec- 
tor on the side of the machine. For this 
article I have been using an Alegra 
512K/2M that can be configured with 
either 512K bytes or 2 megabytes of RAM; 
mine has 512K. You can buy 2- and 4- 
megabyte cards, and you can often daisy- 
chain cards or plug them into expansion 
boxes to fully populate the 8 megabytes 
of address space reserved for user RAM. 

On the IBM PC, adding multiple mega- 
bytes of memory is a simple matter of 
plugging memory cards into the internal 
bus. However, the original PC (and even 
the PC AT with current versions of MS- 
DOS) cannot directly access more than 


640K bytes of RAM. (Various software 


‘and hardware manufacturers provide ways 


around this, but these all tend to be non- 
standard, are hard to call from a program; 
and slow down access to memory.) Ma- 
nipulating images in the restricted 640K- 
byte address space is difficult at best. 

The Amiga is also easier to program for 
image processing applications because of 
the way it addresses memory. Specifical- 
ly, to declare an array of 128,000 bytes on 
the Amiga in C, you can use the follow- 
ing syntax: 


unsigned char "image; 
image = AllocMem(128000,0); 


Due to the nature of the architecture, ar- 
rays larger than 64,535 bytes are difficult 
to manipulate on the IBM PC and com- 
patibles. Fortunately, this will not be the 
case for 80386-based machines. 

Thus, .the Amiga’s cost, architecture, 
and inherent graphics capabilities give it 
the most favorable price/performance 
position for image processing ‘applica- 
tions. 


Capturing Images 
Before you can display and manipulate an 
image, you need to have an image. You 


solve that problem with a piece of hard- 
continued 
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Image processing 
applications could be 
written in BASIC, but 
they would be slow. 


ware such as the Digi-View from NewTek. 
This device connects a standard black- 
and-white video camera and the Amiga’s 
parallel port. When you combine some 
software and this hardware, the complete 
digitization setup costs less than $400, in- 
cluding a black-and-white camera. 
(NewTek sells a Panasonic CCT V Model 
WV-1410 camera, which it provided along 
with the Digi-View for this article.) This 
package can digitize black-and-white 
images at resolutions of 640 by 400 or 320 
by 200, with 16 shades of gray, or color 


images with resolutions of 320 by 200. ' 


This setup has two color modes for 
digitizing. The first uses the Amiga’s 
32-color palette to display color images; 
the second uses the Amiga’s “Hold and 
Modify” mode to display an image with 
4096 colors on the screen. I used the 640 
by 400 black-and-white mode exclusively. 


The Software 
Two types of software contribute to the 
Amiga’s viability as an image processing 


workstation. The first type includes the 
common image processing languages such 
as C, FORTRAN 77, and LISP. Some of 
the newer languages are also available for 
the Amiga, including FORTH, Modula-2, 
and Pascal. You could also write image 
processing applications in the BASIC 
dialect supplied with the machine, but 
such programs would tend to be rather 
slow. 

Several tools exist for manipulating 
image and graphical data. Some of these 
were written by Electronic Arts and con- 
tributed to the public domain along with 
the Interchange File Format specification. 
Others were designed for graphics 
manipulation but are useful here as well. 
All the IFF tools that I used are on the 
IFF distribution disk, which is available 
from Commodore and many bulletin 
boards around the country. Information on 
how to acquire a copy appears at the end 
of this article. 

The IFF standard is complex because 
it is so flexible—it will describe music, 
text, animation, and so on. The IFF tools 
ILBM2Raw and Raw2ILBM (ILBM 
stands for interleave bit map) convert the 
complex IFF format images into a much 
simpler "raw" format, and vice versa. 
The raw format for 640 by 400 images 
consists of 4 bitplanes, each of which is 
640 by 400 bits, followed by a 16-word 
color-map array with no header or other 
information. 


As adjuncts to the tools from the IFF 
disk, I wrote two C routines, Read- 
Image() and Writelmage( ), to handle 
images in the raw format. These routines 
provide for reading and writing raw 
images, while Pixel( ) and SetPixel( ) pro- 
vide for reading and setting individual 
pixels in an image. [Editor's note: The 
programs described in this article are 
available on disk, in print, and on BIX; 
see the insert card following page 352. 
They are also available on BYTEnet; see 
page 4. The files are IMAGEIO.C and 
EDGE.C. You will need an Amiga and 
Lattice C to use them.] 

When you are finished processing a file, 
you can convert it back to IFF form and 
use it with other programs. 


Using the System 
The typical flow for image processing 
research is generally a six-step process. 
The steps are acquiring a digitized image, 
developing an algorithm to process it, pro- 
cessing the image, comparing the output 
with the desired results, modifying the 
algorithm, and looping back to the third 
step until you are satisfied. 

I will cover each step to demonstrate 
how to use the Amiga as an image pro- 
cessing workstation. 


Acquiring the Image 
Operation of the Digi-View is straightfor- 
ward. After starting the high-resolution 


Figure 1: The Sobel algorithm for image processing breaks arrays of pixels into 3 by 3 subarrays. 
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version of the Digi-View software, you 
focus the video camera on the image to 
be digitized. Then select the Digitize op- 
tion, and the image will be digitized into 
memory. 

At this point, the software lets you 
manipulate the image data in several useful 
ways. These include adjusting the image's 
contrast, brightness, and sharpness. Once 
the image is adjusted to your satisfaction, 
you save it with the Save IFF option in the 
Project menu. The IFF format is needless- 
ly complex for the purposes of image pro- 
cessing, so you then use the ILBM2Raw 
IFF tool from the Amiga’s command-line 
interface to convert the image into the 
simpler raw form. 


Developing the Algorithm 

For this article, I have used a derivative 
of the Sobel edge-detection algorithm. 
The classic Sobel algorithm creates an 
edge image by calculating the two-dimen- 
sional derivative of the source image. The 
algorithm calculates this derivative by 
looking at each pixel in the source image 
and its eight nearest neighbors. The pixel 
of interest and its neighbors are treated as 
a 3 by 3 array (see figure 1). Using row 
and column coordinates, you can draw 
exactly four unique lines through the pixel 
at the center of this array. These are a-e- 
i, b-e-h, c-e-g, and d-e-f. 

The algorithm averages the intensities 
of the three pixels on either side of each 
of these lines (for the line d-e-f, for ex- 
ample, it would compare the average of 
the pixels a, b, and c with the average of 
pixels g, h, and 1). The algorithm then 
replaces the center pixel with the largest 
absolute difference of the four averaging 
operations. After completely building a 
new edge image in this manner, the pro- 
gram runs the image through a threshold 
filter. The filter examines each pixel and 
assigns a 0 or 1 to it, depending on 
whether its value is above a given thresh- 
old. In this binary image, all “оп” pixels 
represent edges greater than the given 
threshold. 

Unfortunately, this algorithm has two 
serious drawbacks. The first is its 
slowness; analyzing each pixel during the 
thresholding operation requires 16 addi- 
tions and 8 divisions followed later by one 
magnitude comparison. 

The second problem is noise. The Digi- 
View provides remarkably clean images, 
but the camera is susceptible to a certain 
amount of Gaussian noise (caused by the 
Occasional spontaneous emission of elec- 
trons from the excitation of the phosphor 
on the face of the Vidicon tube). This 
noise manifests itself as individual pixels 
with intensities that are much higher or 
much lower than their neighbors. When 

continued 
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you are using the Sobel algorithm, this 
noise can throw off the averages for the 
three pixel groups. 

One solution to the noise problem is to 
obtain an image with less noise. NewTek 
has modified the newer version of the 
digitizing software to accomplish that by 
averaging several frames arriving from the 
camera. The other solution would be to 
increase the size of the pixel array to 5 by 
5; however, this would slow it down still 
further. 


lo combat the speed problem, I 
modified the Sobel algorithm to consider 
the endpoints of each line, rather than the 
averages used in the original algorithm. 
The new algorithm compares the absolute 
magnitude of the change in intensity be- 
tween these two points to a user-specified 
threshold value. If this threshold is ex- 
ceeded, the algorithm sets the correspond- 
ing pixel in the destination image to in- 
dicate an edge and does no further analysis 
on that pixel. If none of the four possible 


Photo 2: 7he image of photo 1, edge-detected by the image processing program 
described in the text, with the threshold set to 2. 


A LOW-COST WORKSTATION 


magnitudes exceeds the threshold, the 
pixel value of the source image is copied 
into the destination image. This yields a 
resultant image with the edges detected by 
the algorithm overlayed onto the original 
image. It also yields a processed image in 
about one-sixth the time. 


Process the Image 

The program that implements this 
algorithm and processes the image is 
called EDGE.C. It uses the routines from 
the IMAGEIO module to manipulate the 
image in memory and to move the image 
to and from the disk. 


Comparing Output with 

Desired Results 

Photos 1, 2, and 3 show the input, the out- 
put with a threshold value of 2, and the 
output with a threshold of 4, respective- 
ly. I first ran these images through the 
Raw2lLBM tool to convert them to IFF 
format and then used SeelL BM to display 
them. 

As you can see from the photos, the pro- 
gram tracks sharp changes in intensity as 
edges. With additional software, you can 
combine the edges into wire-frame draw- 
ings of the objects in the image. This is 
one way to reduce the amount of informa- 
tion a vision system would need to pro- 
cess in order to identify objects in its field 
of view. 


Modifying the Algorithm 

and Continuing 

This edge algorithm is not perfect—it 
sometimes detects edges that are just spots 


and might miss gradual edges. The 
algorithm also does not use information 
such as which line of symmetry the edge 
lies on or how large a difference the edge 
represents. Both would be useful clues that 
a vision system could use to identify edge 
directions and ignore false edge 
indications. 


Saving Your Work 

You can approach this aspect of the setup 
in three ways. The most straightforward 
is to use the Amiga as a viewing device 
and store the processed images in disk 
files. 

The Amiga has a composite video out- 
put port that conforms to the NTSC video 
specification. You can use this to record 
what is on the screen onto a video tape— 
display an image, record it, pause, set up 
a new image, record it, pause, and so on. 
Then you can take the videotape on the 
road and use it as a magnetic "slide 
carousel.” This is much more convenient 
than lugging around a heavy computer, 
monitor, disk drive, software, and so 
on. 
You can also approach the hard-copy 
issue in three ways. The first is to 
photograph the screen with a camera. I 
used this technique for the pictures in this 
article. The second is to use a “video 
printer” such as the Polaroid Palette. This 
has the added benefit of ensuring a good 
exposure since it eliminates errors due to 
screen reflections or alignment. The last 
is to use the Amiga's ability to dump 
graphics to any graphics printer connected 
to the printer port. Depending on your 


Photo 3: The image of photo 1, edge-detected by the image processing program 
described in the text, with the threshold set to 4. 


The program tracks 
sharp changes in 
intensity as edges, 
which, with additional 
software, could be 
combined into wire- 
frame drawings. 


printer, this can be the least satisfactory 
method. 


A Powerful Combination 
The combination of the Amiga and the 
NewTek digitizer is a powerful one. I have 
covered only the case of black-and-white 
images, but the hardware is capable of 
color, which adds another level of com- 
plexity to the system. The existing system 
provides enough power for many different 
types of image processing applications. 
It also provides an easy path to increase 
that power. Multi-megabyte memory 
cards, math coprocessor cards, hard disks, 
and even 68020 accelerator cards are all 
available for the Amiga. They all increase 
the machine's speed and capabilities. 


About the System 

The IFF tools mentioned in this article are 
available from BIX, BYTEnet Listings, 
Commodore, or Fred Fish (who maintains 
a library of public domain software for the 
Amiga). To get them from Commodore, 
send a check for $20 and a note requesting 
the “Standard for Interchange Format 
Files (EA IFF) Documentation and Disk" 
to Commodore Business Machines, 1200 
Wilson Dr., West Chester, PA 19380, at- 
tention: Kim Montgomery. 

To get the tools from Fred Fish, send 
a check for $6 and a note asking for 
“Volume 16” to Fred Fish, 1346 West lOth 
Place, Tempe, AZ 85281. Your local users 
group or dealer might also have the tools 
as "Fish Disk 16.” All of these tools are 
in the public domain. 

The other software I used in this arti- 
cle includes the C compiler 3.10 from Lat- 
tice Inc., and the Digi-View software 1.0 
that came with the Digi-View. 

The hardware was an Amiga 1000 with 
an Alegra 512K RAM expander and a 
MicroBotics MAS-20 hard disk drive, the 
Digi-View unit, and a Panasonic CCTV 
Model WV-1410 video camera. I took 
photos with a Canon AE-1 35mm SLR 
camera, using Kodak Ektachrome 100 
film shot at 1/15 second with an F-stop 
of 2.8. ш 
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What a Fabulous Deal! 
Celebrate our 3 Years Anniversary 
QIC-286-10A 
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IMAGE PROCESSING 


PreScript 


A proposed standard would streamline the process 
of capturing and manipulating image data 


DESKTOP PUBLISHING, the ability to 
produce high-quality publications using a 
microcomputer, essentially boils down 
to combining words and images on 
pages. Every desktop publishing soft- 
ware package deals with these two types 
of information in its own way, and each 
provides different features and capaci- 
ties. 

Typically, you incorporate text into a 
desktop publishing program by entering 
it directly from the keyboard or import- 
ing a standard ASCII text file created by 
a word processor. The method of import- 
ing images, however, varies widely from 
package to package and computer to 
computer. 

True desktop publishing programs let 
you import an image file into your docu- 
ment, and the format of these image files 
varies widely depending on the package 
and your computer. Other packages 
allow you to scan an image (using, for 
example, a camera or page scanner) from 
within the application and place the im- 
age directly into the document on which 
youare working. 

Camera and scanning devices usually 
perform some low-level image process- 
ing, such as improving the contrast, to 
make the images more presentable. 
Some desktop publishing packages allow 
you to enhance the images further after 
capturing them; other packages force 
you to scan the image and "take it or 
leave it." You can, of course, attack an 
image file at the bit-map level and per- 
form your own image processing to en- 
hance it before importing it into your 
desktop publishing program, though this 


Ken Sheldon 


will be beyond the interest and abilities of 
many users. 


Enter PreScript 
In the face of this conglomeration of fea- 
tures and capabilities, Datacopy Corpo- 
ration has proposed a standardized high- 
level language for importing image data 
into desktop publishing and other appli- 
cation programs. The proposed standard, 
called PreScript, consists of three parts: 
high-level language calls that reside in 
the application program; an interpreter 
that translates the commands for a partic- 
ular image processing system; and an in- 
telligent image processing system that 
controls the scanning process and con- 
tains its own microprocessor that handles 
the algorithms for паре processing. 
PreScript, which is invisible to the 
user of an application, sends commands 
to the PreScript interpreter through an 
SCSI port. The interpreter passes the 
commands, translated for a particular 
image processing system, to a signal pro- 
cessing router/scheduler (SPRS) in the 
form of an image description table. This 
table dictates the specific image process- 
ing functions and the order in which they 
are to be performed on the image data. 
The SPRS manages the flow of image 
data between the various image process- 
ing algorithms and also interfaces with 
the controller of the camera or scanner. 
A microprocessor performs the actual 
image processing operations, with the 
help of optional coprocessors (e.g., pipe- 
line processors, which are ideal at per- 
forming the many repetitive operations 
required to enhance image data). De- 


pending on the manufacturer, the “‘intel- 
ligence" for the image processing func- 
tions may reside within the scanning 
device, in a chassis that sits between the 
scanner and the host microcomputer, or 
on an expansion board in the computer. 

The PreScript standard currently de- 
scribes a list of commands and image 
processing algorithms that are to be built 
into such PreScript-capable systems (see 
table 1). In addition, application pro- 
grammers can develop new algorithms 
that may be downloaded to the intelligent 
scanner and called via PreScript. 

Figure 1 shows a typical image-cap- 
ture problem: The scan area contains two 
types of images, a continuous-tone pho- 
tograph (window 1) and a line drawing 
that overlaps the photograph (window 2). 
Suppose you want to double the size of 
the photograph, halftone the photograph, 
reduce the line drawing to one-half its 
size, enhance the line edges to reduce 
breaks caused by the scanning and reduc- 
tion process, and then perform a thresh- 
olding operation that “binarizes” the en- 
tire image (converts all pixels into either 
black or white). 

For the application programmer to 
provide you with this capability could 
take from several hundred to several 
thousand lines of code. With a PreScript 
intelligent system, however, the pro- 
grammer would need only include the 

continued 


Ken Sheldon is a technical editor for 
BYTE. He can be reached at BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03456. 
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CP/M Emulation on PC 


Run CP/M software with our Z80 and 
HD64180 coprocessor cards. Super- 
speed version runs at an incredible 
12.5 mhz. No wait states! Blue 
Thunder 6 mhz coprocessor $249.95. 
ZSIM Software/V20 emulator $99.95. 


BLUE THUNDER 


DEVELOPERS! 


Our 280 and HD64180 plug-in PC co- 
processors give you the hardware and 
software basis for the best 780 family 
development systems. For example, you 
canrunthe SLA Systems Superfast assemb- 
ler, which runs 10-20 times faster than 
Avocet or 2500AD cross assemblers. Our 
DSD80 remote debugger eliminates the 
need for an in-circuit emulator. 


RU ISIS 


Very Fast 


Plug in one of our co-processors, running al 
a clock speed up to 12.5 mhz. Then run 
your Intel development tools on your PC as 
much as 20 times faster. Runs ASM51, 
ASMBO, CREDIT, etc. $395.00 and up. 


HD64180 SHORT CARD 


Our newest co-processor has 2 seria 
ports and runs at 6.144 mhz. $295.00 
9.216 mhz available. 


HD64180 PC Satellite 


Real Time Coprocessor 


Our D64180 coprocessor has Hitachi's 
newest 280 compatible micro- 
processor. You get serial ports, count- 
er timers, DMA and a well-documen- 
ted interface to your PC. This unit 
accepts Intel standard iSBX bus piggy- 
back boards. You can add any of over 
100 peripheral cards from dozens of 
manufacturers. Use it to unload real 
time control or communications from 
the host PC. Also serves as an 
HD64180 development system. 


D64180 Co-processor 


We cater to professional software 
developers. Examine our quality and 


performance. 


Z-World 

2065 Martin Ave. #110 
Santa Clara, CA 95050 
(408) 980-1678 
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Table 1: The entire PreScript 
built-in vocabulary, which includes 
both symbols and words. Most 
commands are highly descriptive of 
the functions they perform. 


(..any letter..) 
[..any digit..] 


Archive 

Archive. Reset 
Archive — Restore 
Area. . Compensation 
Compression 
Convolution 

Def 

Device. Frame. .Get 
Device... .Frame 
Device. Select 

Div 

Dup 

Edge. Mask 

Error. Diffusion 
Gamma. Correction 
Halftone 

Inch 

Invert 

Mask 

Mirror 

Mul 

Roll 

Scaling 

Scan 

Sub 

Swap 

Synonym 

Threshold 

Window. Frame 
Window. Select 


following PreScript commands in the ap- 
plication: 


1 Device... Select 

1 Window. Select 

10 10 200 200 Window. Frame 
2 2 Scaling 

Mask Halftone 

2 Window —Select 

40 40 300 300 Window. Frame 
0.5 0.5 Scaling 

Edge. Mask Convolution 

128 Threshold 

Scan 


These commands select the scanning 
device, the windows (their size and loca- 
tion), and the scaling (enlargement or re- 


Continuous 
Tone 
Image 


Line Drawing | 


Scan Area 


Figure 1: A typical image-capture 
problem that might be addressed by 
PreScript. 


duction) for each window. They also de- 
termine the image processing algorithms 
to be performed on each window and in- 
struct the device to begin the scan. 

After the image processing system 
performs the desired operations on the 
image data, it sends the data back to the 
application program through the SCSI 
port. Although PreScript does not speci- 
fy the file format into which the image 
data is placed, Datacopy’s application 
software will support the Tag Image File 
Format (TIFF) now used by Aldus, Mi- 
crosoft, and other software publishers. 
Use of the TIFF standard by software 
publishers will allow, for example, an 
image captured with an IBM PC-based 
system to be transferred to a Macintosh, 
where it can be incorporated into desktop 
publishing programs that also support 
TIFF, and vice versa. 


Standard Advantages 

Using PreScript would allow application 
developers to incorporate image en- 
hancement technology into their pro- 
grams without having to develop from 
scratch the algorithms to work with a va- 
riety of scanning devices and computers. 
Programmers will simply tell the scan- 
ner/image processing firmware what to 
do, not how to do it. In this regard, Pre- 
Script is nonprocedural, as opposed to a 
procedural page-description language 
such as PostScript. 

The widespread acceptance of Pre- 
Script by the makers of scanning devices 
and application programs would mean 
that you could use your application pro- 
grams with a variety of scanning devices. 
You would have more control over the 
way image data appears in newsletters, 
reports, and other publications. 

PreScript is available for licensing 
from Datacopy Corporation to OEMs 
and developers of desktop publishing and 
other application programs. M 
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Genius Begins With A Great Idea ... 


But The Idea Is Just The Beginni 

What follows is the time consuming task of кү 
form and function to the idea. 

That's why we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system is packed with 
new features, impressive performance, and a little bit 
more genius. 


New PC/MS-DOS • CP/M-86 • ROM 

Superior performance, a powerful new array of fea- 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System ... .$199 
e optimized C with near, far, huge, small, and large 
memory + Inline assembler + Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options • Manx Aztec 8086/80x86 macro assembler 
* Aztec overlay linker (large/small model) * source 
level debugger * object librarian * 3.x file sharing & 
locking * comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System... .. .$299 
e includes all of Aztec C86-p * Unix utilities make, 
diff, grep • vi editor * 6 + memory models • Profiler. 


Aztec C86-c Commercial System. . . . . $499 
e includes all of Aztec C86-d • Source for library rou- 
tines • ROM Support • CP/M-86 support * One year 
of updates. 


Aztec C86 Third Party Software 


A large array of support software is available for 
Aztec C86. Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics * C Essentials * C Utility Library * Green- 
leaf Com. • Greenleaf General • Halo • Panel • PC- 
lint e PforCe • Pre-C « Windows for C • Windows for 
Data C terp • db Vista e Phact • Plink86Plus * C-tree. 
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C compiler, 8080/7280 assembler, linker, librarian, 
UNIX libraries, and specialized utilities. 


Aztec C Il-c (CP/M-80 & ROM). ....... $349 
Aztec Cll-d (CP/M-80) . . . 
Aztec C80 (TRS-80 3&4)............ $9 
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Manx Software Systems 
1 Industrial Way, Eatontown, NJ 07724 
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Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the best Software Development 
System for the Amiga. Release 3.4 is more impres- 
Sive. 


Aztec C68k/Am-p Professional ..... .$199 
A price/feature/performance miracle. System in- 
cludes: optimized C • 68000/680x0 assembler • 
68881 support © overlay linker « UNIX and Amiga 
libraries • examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p • the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial. ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 
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For code quality, reliability, and solid professional 
features, Aztec C for the Macintosh is unbeatable. 
This new release includes features and functions not 
found in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional . . . . . .$199 
e optimized C * 68000/680x0 assembler * 68881 
support • overlay linker • UNIX and Macintosh li- 
braries « examples. 


Aztec C68k/Mac-d Developer....... .$299 
The best of Manx, Macintosh, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p • the Unix utilities 
make, diff, grep • vi editor. 


Aztec C68k/Mac-c Commercial ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 
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aw ProDOS Release 

Aztec C65 is the only commercial quality C com- 
piler for the Apple Il. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, special purpose libraries, shell development 
environment, and more. An impressive system. 


= 


Aztec C65-c Commercial ........... $299 
e runs under ProDOS • code for ProDOS or DOS 3.3 
Aztec C65-d Developer...... ‚......$199 


e runs under DOS 3.3 • codeforDOS3.3 
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Aztec HOM Systems 
6502/65C02 • 8080/280 » 8086/80x86 * 680x0 
An IBM or Macintosh is not only a less expensive 
way to develop ROM code, it’s better. Targets include 
the 6502/65C02, 8080/280, 8086/80x86, and 680x0. 
Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 


$10,000. 


Initial Host Plus Тагдеї............ .$750 
Additional Targets ......... re «9500 
ROM Support Package ............. $500 


, Sun, PDP-11 ROM HOST 
Call to information on Vax, PDP-11, Sun and other 
host environments. 


C/MS-DOS * Macintosh 

ole Il • TRS-80 • CP/M 
These C development systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 

available for use as course material. 


C PME sista. & 6-4 acd 6 ror eges Yee $75 


Most Aztec C systems are available as cross devel- 
opment systems. Hosts include: PC/MS-DOS, Mac- 
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 
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To becomes user call 800- 221- 0440. From NJ or 
international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.O.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


To order or for more information call today. 


In NJ orin ternational call (201) 542- -2121 *TELEX: 4995812 
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Your search for execution speed is over. 
The new Microsoft® C esi as Version 4.0 
is here. With blazing performance. Weve 
added common sub-expression elimination 
to our optimizer that produces code that 
rips through the benchmarks faster than 
ever before. 


eee LIIG ДУМАК КЛУ =! AWLLLICALILGE ALL ULIC WOLINTILLIALAS 
for program execution is the best of the lot overall! 


— William Hunt, PC Tech Journal, January, 1986* 


et 
include 


"Excellent execution times, the fastest register 
sieve, and the best documentation in this review 
... Microsoft Corporation has produced a 
tremendously useful compiler.’ — Christopher 
Skelly, Computer Language, February, 1986. 


No more debugging hassles. 
Introducing CodeView. Free. 
Now, for a limited time, well give you an 
unprecedented programming tool when you 


buy Microsoft C, free. New Microsoft Code- 


View" offers the most powerful tool yet in 
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the war on C bugs. Forget the hex dumps. 
Now you can view and work with programs 
at any level you want. Use the program 
source, the disassembled object code, or 


Microsoft C Compiler Version 4.00 
Microsoft C Compiler 


* Produces fast executables and optimized code including elimination 
of common sub-expressions. NEW! 

* Implements register variables. 

* Small, Medium and Large Memory model libraries. 

* Compact and HUGE memory model libraries. NEW! 

* Can mix models with NEAR, FAR and the new HUGE pointers. 

* Transport source and object code hetween MS-DOS? and XENIX? 
operating systems. 

e Library routines implement most of UNIX" System V C library. 

* Start-up source code to help create ROMable code. NEW! 

* Full proposed ANSI C library support (except clock). NEW! 

* Large number of third party support libraries available. 


— floating point emulator (utilizes 8087/80287 if installed). 
— 8087/80287 coprocessor support. 
— alternate math package — extra speed without an 8087/8028). 
* Link your C routines with Microsoft FORTRAN (version 3,3 or 
higher), Microsoft Pascal (version 3.3 or higher) or Microsoft 
Macro Assembler. 
* Microsoft Windows support and MS-DOS 3.1 networking support. 
• Supp: ts MS-DOS pathnames and input/output redirection. 


Microsoft Program Maintenance Utility. NEW! 
* Rebuilds your applications after your source files have changed. 
* Supports macro definitions and inference rules. 


Other Utilities 

* Library Manager. 

* Object Code Linker. 

* EXE File Compression Utility. 
* EXE File Header Utility. 


C Benchmarks 
Computer 
Microsoft Lattice Innovation Aztec Wizard 
C 40 C 30 C 23 C86 3.2 C 3.0 

Sieve of 
Eratosthenes 
(register) 82.9 1514 172.3 88.0 91.9 
Copy Block 86.9 231.7 199.0 123.8 189.5 


Run on an IBM PC XT with 512K memory 


Microsoft CodeView 
Window-oriented source-level debugger. NEW! 


trace and single step. 
e Watch CPU registers and flags as you e 
* Effectively uses up to four windows. 


* Use arop-aown menus to execute WCoaeview commanas. 
* Access the on-line help to lead you through CodeView's options 
and settings. 


youve ever seen. 


both at the same time. Open a window to 
view CPU registers and flags. Watch local 
and global variables as well. All while your 
program is running. 

CodeView gives you complete control. 
Trace execution a line at a time — using 
source or assembly code. Or set conditional 
breakpoints on variables, memory or expres- 
sions. CodeView supports the familiar 
SYMDEB command syntax, as you'd expect. 
Commands are also available through i 
down menus. Combine the new window- 
oriented interface with our on-line help and 
debugging has never been easier. Or quicker. 


8) island : 244 
1) tiszero() : 1 


MOV AX , BBBZ 
..chkstk (8388) 


3DB5:BBF1 £89482 
3DB5:88F4 56 


CALL 


PUSH SI 
MOU SI,Word Ptr [BP+64] 


Take the $5 CodeView tour. 

You may find it hard to believe our debug- 
ger can do all we've claimed. So we're offering 
test drives. Five bucks will put you behind 
the wheel of a Microsoft C demo disk with 
CodeView' See for yourself how fast debug- 
ging can get. 

For more information about the Code- 
View demo disk, the new Microsoft C 
Compiler, a list of third party library sup- 
port or the name of your nearest Microsoft 
dealer, call (800) 426-9400. In Washington 
State and Alaska, (206) 882-8088. In Canada 
call (416) 673-7638. 


D. LE pem 
Bute Ptr 


"7* tI] = 1/5 


3DB5:B8FE Е82601 
| 3DB5:8181 83C482 


div (8227) 
SP, +02 nourf lou 
| sel 

_add (8154) Т 
positive 
Word Ptr [island1,8881 not zero 
17: ! no auxcy 
_ Ььос иии ={ odd 

| dda 33 8x29 | 
4034:0621 Microsoft 


Microsoft C Compiler 


The High Performance Software 


Microsoft, MS-DOS and XENIX are registered trademarks and CodeView is à trademark of Microsoft Corporation. UNIX is a 
trademark of AT&T Bell Laboratories. IBM is a registered trademark of International Business Machines Corporation. FOffer expires 12/31/86. 
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For years BASIC has been everyones first 
language. And for almost as long, they ve been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. À new language thats a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsofts QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
it offers the extra speed and power you've been 
looking for. 


| dx ee ss d A 
| dy = radii 
end sut 


- 


y a language worth 


Run faster with compiled code. 
If theres one thing you ve asked for, it's speed. 


And Microsoft? QuickBASIC simply blazes. 
Old BASICA programs will run up to ten times 
quicker once they ve been compiled. Sometimes 
even faster. 


Everything you need. Built-in. 


Making programs run faster is only part of the 
story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 


Microsoft is a registered trademark and The High Performance Software is a trademark of Microsoft Corporation. IBM is a registered trademark of International Business Machines Corporation. 


202 BYTE * MARCH 1987 


leaving BASIC for. 


On the rare chance your program doesnt run 


100% the first time out, weve got another sur- 
prise for you. The Microsoft QuickBASIC de- 
bugger. Our full-screen tracing lets you 
debug your programs while watch- 
ing the source code execute. A line 
at a time, or with breakpoints. As 
easy as can be. 

Our compiler is also smart enough 
to save you iime. First, by finding any 
errors in one pass. Second, by putting your 
editors cursor on the problem. Automatically. 
So you dont have to get lost in a maze of error 
codes and line-numbers. 


The BASIC virtues. And more. 


Speaking of line numbers, lets not. Because 
line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop-using GOTOs altogether. 

ere are a variety of options that could make 
the GOTO an endangered species. Features like 
multi-line IF-THEN blocks. And named sub- 
programs, Now your BASIC programs can be 
as structured and organized as you want. 

Weve only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 


dozens of enhancements to your favorite 
language. Things like larger arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most often-used routines. 


All explained in a revised manual that includes 


a complete language reference. 


Making your quick escape. 
If all these features follow your BASIC 


instincts, then zip on down to your nearest 


Microsoft dealer. That's where you'll discover the 


best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call (800) 426-9400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call (416) 
673-7638. 


Microsoft® QuickBASIC 
The High Performance Software™ 
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Microsoft QuickBASIC Compiler Version 2.0 
for IBM*PC and Compatible Computers. 


BASICA Compatibility 


* Sound statements including SOUND and PLAY. 

* Graphics statements including WINDOW VIEW, DRAW, 
GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 

* Support of EGA extended graphics modes. NEW! 

*BASICA structures are supported including WHILE/WEND, 
IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 


event handling. | 
Microsoft 
Results of Sieve Benchmark BASICA 3.1 QuickBASIC 2.0 
Seconds per iteration 78 0:52 


Complete Programming Environment 

* Built-in Editor that places the cursor on found errors auto- 
matically. NEW! 

+ Compile entirely in memory at speeds up to 6000 lines per 
minute. NEW! 

¢Link routines once when starting a programming session and 
no need to link again when changing programs. NEW! 

* Built-in debugger with single-step, animate, and trace modes. 
NEW! 

* Create stand-alone programs. 

Alphanumeric Labels 

* Can be used to make your programs more readable. Line 
numbers are not required but are supported for BASICA 
compatibility. 

Structured Programming Support 

• Block IF/THEN/ELSE/END IF eliminates the need for 
GOTO statements. NEW! 

* Subprograms can be called by name and passed parameters. 
Both local and global variables are supported. 

Modular Programming Support 

* Separate compilation allows you to create compiled BASIC 
libraries to use and re-use your programs. 

* A library of routines to access DOS and BIOS interrupts is 
supplied. NEW! 

Large Program Support 

* Code can use up to available memory. 

* Numeric arrays, each up to 64K bytes, 
can use up to available memory. 


NEW! 
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BASED ON PERFORMANCE ALONE, it's often difficult to distinguish one IBM 
PC AT compatible from another. Stan Miastkowski finds that the three 8-MHz sys- 
tems reviewed this month—the NCR PC8, the Victor V286, and the QIC AT-Plus 
1800—are set apart by other factors. Each comes equipped with different options and 
software, and their prices vary considerably. 

To complement our image processing theme, BYTE illustrator Robert Tinney re- 
views AT&T's TrueVision video image processing system. For Robert's work as a 
print illustrator, the system proved to be an invaluable tool for sketching, though less 
satisfactory for finished artwork. 

Laser printers are as common as PC AT clones these days, and reviewer Arthur 
Little evaluates four models: the Canon LBP-8, the BDS Model 630/8-E, the QMS 
Kiss, and the Quadram QuadLaser. The QMS Kiss stands out as the best value, while 
the others offer distinctive features that make them more appropriate for specific 
applications. 

Our language reviews this month start off with PC Scheme, a PC-based implemen- 
tation of the Scheme dialect of LISP. Reviewer William G. Wong finds the program 
useful for some symbolic and graphics applications. With a few enhancements, 
William says, the package could serve well as a general-purpose language. 

Also written for MS-DOS-based systems is Concurrent PC DOS, Digital Re- 
search's multiuser multitasking operating system. The system requires more skill to 
use and set up than a single-user system, according to reviewer Wayne Rash Jr., but 
it's an inexpensive way to get multitasking capabilities. 

The ability to create personalized operating systems is provided by Wendin's Oper- 
ating System Toolbox, which offers about 300 files with C source code and assembly 
code. Jason Levitt strongly recommends the OST as an educational tool and for creat- 
ing a user interface. The package's problems, he maintains, are not its fault but those 
of MS-DOS and the 8088. 

In application reviews this month, Larry D. Allen examines Software Publishing's 
PFS:First Choice, an integrated package for IBM PC compatibles that offers word 
processing, spreadsheet, file-management, and telecommunications capabilities. De- 
signed for first-time computer users, Larry finds that the $149 package can be quickly 
learned but might also be easily outgrown. 

WriteNow for the Macintosh, a word processor from T/Maker, impressed reviewer 
Mick O'Neil with its outstanding performance and a variety of advanced features. 
Only a few missing features—there's no glossary, for instance—keep Mick from pro- 
nouncing it the complete word processor for the Macintosh. 

For the Atari ST, Rusel DeMaria looks at CAD-3D, a three-dimensional modeling 
package. A bargain at $49.95, the package lets you manipulate three-dimensional ob- 
jects in up to four simultaneous views and offers superb, though slow, animation. 
Because it lacks a few features like autodimensioning and labeling, Rusel concludes 
that it's more appropriate for design and animation than for drafting. 
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take care of the details. 


Powerful accessories for IEEE-488 and RS-232/422 instrument controllers. 


The Extender: 

More devices, greater range. 
=ч Now you can really stretch 
your lab's IEEE-488 net- 
x. Work to its full poten- 

zx tial With a National 

“| Instruments Bus Ex- 

=== tender you can con- 
nect up to 28 devices to your 
JEEE-488 port, and connect EC 
to instruments as far away as 
2,000 meters. Theres no loss 
of transmission quality, and there's 
no need to change your applicatiort $ 
program. The extender is com- L 
patible with our full line of IEEE-488 
interfaces, and can incorporate 
either fiber optic, coax. or 
parallel cabling. 
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RS Converter: 
Docks at any serial port. 
Our RS Converter bridges the elec- 
tronic gap between RS-232/422 and 
IEEE-488. You can use it to control 
your labs GPIB network via your com- 
puters RS-232/422 port. Or to control 


RS-232/422 devices via an IEEE-488 bus. 


. Each Bus Converter comes with 

two full duplex serial ports 

, and a 2K to 32K byte data 

b. buffer for maximum 

f throughput. All switches 

j and connections are 
external—you never 


` have to open the unit. Just hook-up 


the appropriate devices and the sys- 
tem is ready. 


NATIONAL 


12109 Technology Blvd. 
Austin, TX 78727 
1-800/531-4742 512/250-9119 


INSTRUMENTS 


The Analyzer: 

Glitch patrol for your PC. 
Our most intelligent lab assistant is the 
National Instruments Bus Analyzer/ 
Monitor, which lets you perform high- 
level bus monitoring 
and analysis on any 
IBM-PC or compatible. 
It can store data in 
memory for later 
analysis. Or provide 
real-time information 
for early warning of system glitches. 
You can also use our Bus Analyzer/ 
Monitor to run user-defined files in 
order to prototype and debug GPIB 
systems. It comes as a single plug-in 
circuit card, and allows the PC to 
maintain all its standard functioning. 
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© 
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REVIEWER’S NOTEBOOK 


lways lively, BYTE's review de- 

partment has been morehectic than 
usual lately. Part of the commotion re- 
sults from recent staff,changes, but a 
large part comes from new projects, 
changes in review procedures, and what 
seems like a growing barrage of new 
products. 

Most of the changes we're undertaking 
are aimed at continuing to evaluate as 
many of these products as possible with- 
out skimping on technical depth and at 
making these reviews more timely—a 


bear of a problem for a monthly publica- - 


tion with long lead times. To attack both 
these problems, we will be making more 
use of BIX, a strategy that former review 
editor Jon Edwards began almost a year 
ago. 

Until now, the byte.reviews conference 
on BIX has been used chiefly to publish 
reviews that we've beenunableto include 
in the magazine because of limited space. 
Now that conference will hold all re- 
views, both published and unpublished, 
beginning with reviews appearing in the 
January 1987 issue. We will also contin- 
ue to post reviews that we simply can't 
squeeze into the magazine. In some in- 
stances, charts and tables that appear on 
BIX may not be formatted as they are in 
the magazine. But the information on 
BIX will be as complete as that in the 
magazine, and we think that the early 
chance to read reviews will more than 
justify any inconvenience. 

Since limited space in the magazine of- 
ten curtails the number of letters we can 
publish here, we encourage you to post 
your reactions to these products and re- 
views in the byte.reviews conference. In 
some instances, we'll be able to incorpo- 
rate this additional feedback into the 
magazine, giving our non-BIX-subscrib- 
ing readers the benefit of information 
from users other than the reviewer who 
may have valuable feedback on a product. 

We will also use BIX to post informa- 
tion on product reviews that we've sched- 
uled for future issues. Again, your com- 
ments on these upcoming reviews are 
welcome, as are suggestions for future re- 
views; watch BIX and these pages for fur- 
ther information. 

Over the past several months, with the 
introduction of faster machines and pe- 
ripherals, as well as add-ins and software 
that take advantage of that speed, we've 


ILLUSTRATION BY MACIEK ALBRECHT 


also become aware that BYTE's venera- 
ble benchmarks demand revision to ac- 
commodate developments in technology. 
Dennis Allen, technical editor in charge 
of review standards, has taken on the job 
of evaluating BYTE's existing bench- 
marks and updating them as necessary. 
Dennis will also be establishing our 
benchmarks in new areas such as graph- 
ics. To aid this process, he has started an- 
other BIX conference, called bench- 
marks, to examine the goals and 
philosophy of benchmarks and discuss 
specific tests for systems, peripherals, 
languages, applications, and utilities. 
The conference is open to all, and your 
participation is encouraged. 

To further upgrade the quality of our 
reviews, Dennis is also coordinating a 
telephone survey of a randomly selected 
group of BYTE subscribers. We'll query 
you about your satisfaction with current 
reviews and ask about changes you'd like 
to see. If you're not among the chosen, 
feel free to dropus a note in the mail. 

All this, wethink, will ensure the most 
thorough, accurate, and timely coverage 
of new products that BYTE can provide. 
And our product reviews will begin bear- 
ing the fruit of this effort immediately. 
For instance, a comprehensive roundup 
of 9-, 18-, and 24-pin dot-matrix printers 
will incorporate BYTE's new printer 
benchmarks. In addition to testing 
throughput and bit-mapped graphics ca- 
pabilities, the benchmarks will be ac- 
companied by tests for sound levels, 
alignment, and other features. Technical 
editor George Stewart has been wrestling 
with these printers for weeks, and we'll 


bring you his results next month. 

In another issue this spring, Stephen 
Satchell will follov up his December 
1986 review of external modems with a 
review of high-speed internal modems. 
Responding to reader feedback, Stephen 
has refined his tests, and we look forward 
to seeing his results. We're also begin- 
ning a series of reviews of 80286-based 
machines faster than the hordes of 6- and 
8-MHz IBM PC AT compatibles, many 
of which we've already reviewed. Look 
for evaluations of systems that purport to 
run at 10, 12, and 16 MHz and offer other 
features that distinguish them from the 
rest of the clones. 

Calls to companies during the weeks 
following November's COMDEX have 
yielded little in the way of getting our 
hands on even faster machines: 80386 
computers, accelerator boards, mother- 
boards, and coprocessor boards. Nearly 
all companies cite a delay of at least a 
month or two in shipping schedules, due 
mainly to a short supply of Intel's 80386 
microprocessor. Software companies are 
pursuing the market nonetheless. Last 
week we received copies of MetaWare's 
High C Compiler for the 80386 and Phar 
Lap Software's 386/ASM, 386/Link, and 
RUN386 packages. These are now in the 
hands of BYTE editors, and we expect to 
give you an early report on the software 
next month, with full reviews to follow 
shortly afterward. 

However, the Intel family of micro- 
processors is not the only one vying for 
attention. New 68000-based systems 
from Commodore, Atari, and others have 
grabbed our attention and that of develop- 
ers, too, judging from reports from those 
who attended the MacWorld Expo in Jan- 
uary. In addition to presenting the new 
Amiga 2000 in this month's Product Pre- 
view, we'll be evaluating the new Macin- 
tosh-compatible portables whose proto- 
types were shown at the MacWorld Expo: 
Colby Systems' Lap Mac, Dynamic 
Computer Products' as-yet-unnamed 
portable, and Intelitec’s MX Plus. All 
three, reports BYTE's Assistant Manag- 
ing Editor Glenn Hartwig, use Macintosh 
motherboards that the companies obtain 
by buying Macs and dismantling them. 

As always, we welcome your com- 
ments and suggestions. 

—Cathryn Baskin 
Senior Technical Editor, Reviews 
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DON'T TAKE OUR WORD FOR IT. 
USE THE BREAKTHRU 286 SPEEDUP 
BOARD FOR 60 DAYS. IF YOU ARE NOT 


TOTALLY SATISFIED RETURN IT FOR A 
FULL REFUND. 


It sounds great; the idea of a s up board that you can just 
piug rightin as easily as putting bread in a toaster. How wonder- 

Ito be able to convert a PC or XT to a $4000 AT without the ex- 
pense. But even when you get ready to spend $595.00 you want 
to be sure yourchoice is the very best. 

Here at we sell our IBM PC disk access speedup software 
by the thousands. But software doesn’t do anything about speed- 
ing up the microprocessor (or CPU) speed. As you know the mi- 
croprocessor is the brain of the computer that controls all the 
operations like screen updates and calculations like a spread- 
sheet makes. 


Faster and smarter than an AT — 
PCSG guarantees it. 


We wanted to offer a speedup card that would be the comple- 
ment to our disk speedup software, (incidentally included at no 
extra charge.) We wanted it to be literally the most advanced, 
compatible and feature rich board available today. We could only 
be satisfied with a board that was the finest example of the engi- 
neering art. 

There is no question we have met our Pi" objective by devel- 
oping and manufacturing the BREAKTHRU 286 card. This is the 
best designed and most functional speed up card available today. 
We guarantee it. 

HERE IS WHAT MAKES IT SO SPECIAL. 

First, it installs so easily. It is a half slot card, only five in- 
ches in length. You don't even have to give up a full slot. What's 
more, unlike competing products it works in the Compaq and 
most clones. The instructions are so simple we considered show- 
ing a picture of a child putting it in. Easy diagrams show how 
you just place the card in an open slot, remove the original pro- 
cessor and connect a single cable. There is no software required. 
From that moment you are running faster than an AT. 

Second, it is advanced. The BREAKTHRU 286 replaces the 
CPU of the PC or XT with an 80286 microprocessor that is faster 
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than the опе found іл the АТ. А 16K cache memory provides 
zero-wait-access to the most recently used code "d data. In 
benchmark tests the card accelerated software programs— 

both custom and off-the-shelf anywhere from 200% to as much 
as 700%. Acceleration factor is up to 7.8x on the Norton 
SysInfotest! Wow! 

Third, you have full compatibility. All existing system 
RAM, hardware, and peripheral cards can be used without 
software modification. It operates with LAN and mainframe 
communication products and conforms to the Lotus/Intel/ 
Microsoft Expanded Memory Specification (EMS). Software 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several other 
boards on the market. Some are priced about the same as the 
BREAKTHRU 286 and some are cheaper. We at PCSG have 
compared them all, but there simply was no comparison. What 
we discovered is that many cards being sold offer only a marginal 
speed up in spite of their claims. We found some to be merely 
versions of the obsolete 8088 or 8086, and others to be just poorly 
engineered. The 8MHz BREAKTHRU 286 is unequivocally the 
best executed and most completely reliable speedup board 
manufactured today. 

PCSG has since early 1983 dominated the lap portable market 
with ROM software such a Lucid spreadsheet and Write ROM 
that reviewers rated as excellent. We were proud to successfull 
enter the IBM PC market last year with disk. access speedup soit- 
ware. Now we are so pleased with the BREAKTHRU speedup 
card. We use them on our own PC’s to make them faster than 
AT's. We are really excited about this product. 

PCSG makes the unabashed statement that the BREAKTHRU 
286 card represents more advanced technology than boards by 
Orchid, Quadram, Victor, Mountain, P.C. Technologies, Phoenix 
...We could go on. 

But an ad can't let you experience it for yourself. That's why 
we sell the BREAKTHRU 286. on a 60 day trial. If you aren't com- 
p satisfied return it within 60 days for a full refund. It is 

riced at $395. Call today with your MasterCard, Visa, American 
Express or COD instructions and we will ship your card the very 
next day. | 
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SYSTEM REVIEW 


A Trio of 8-MHz 
PC AT Compatibles 


In this review, ГЇЇ look at three 
IBM PC AT clones: the NCR 
PCS, the Victor V286, and the 
QIC AT-Plus 1800. Although all 
three systems are similar, each 
has its own distinctive quirks, 
and their prices vary drastically. 

All three machines that I re- 
viewed were configured with 
512K bytes of internal memory, 
a single 1.2-megabyte floppy 
disk drive, and an internal full- 
height 20-megabyte hard disk 
drive. All had built-in battery- 
backed clock/calendars. The 
only major difference in equip- 
ment was in the PC8, which 
came with NCR's own color 
card and RGB monitor. The AT- 
Plus 1800 was equipped with a 
combination monochrome/color 
card but no monitor, and the 
Victor V286 had neither a dis- 
play card nor a monitor. I used 
a standard monochrome display 
for reviewing the Victor V286 
and AT-Plus 1800 machines, and 
I swapped the QIC mono/color 
card between the AT-Plus 1800 
and Victor V286 machines. 
[Editor's note: See pages 210 and 211 for 
rent prices and standard configurations of 
all three machines. | 

The three computers are quite similar 
tothe IBM PC AT in size and appearance. 
All have the familiar key-operated system 
locks. As with most PC AT clones, all 
three take up a great deal of desk space 
and are best used on large work surfaces 
or with the system units placed vertically 
(preferably on the floor). In fact, the 
nameplate on the PC8 is placed so that it 
reads horizontally only when the system 
unit is standing vertically. All three com- 
panies thoughtfully provide long keyboard 
cords for this system-unit-on-the-floor 
configuration. 


The NCR РСЗ 
The PC8 ($3895 and up) is at the top of 
NCR’s line of personal computers; it is the 


Stan Miastkowski 


Options, software, 
and price separate these 
three machines 


"big brother” to the IBM PC-compatible 
PC6. [Editor's note: See the review of the 
NCR PC6 by Arthur Little in the August 
1986 BYTE.) And “big” is an understate- 
ment. The PCS is the largest and the 
heaviest of the three systems reviewed. 
The system unit, though only slightly 
larger than the other two, weighs nearly 
50 pounds. Add the optional RGB monitor 
and you have a system that tilts the scales 
at 93 pounds. Ultra-heavy construction is 
obvious throughout, and the PC8’s extra 
weight can be attributed to the heavy- 
gauge steel in the case and surrounding 
the internal components. 

The PC8’s keyboard is unique in a cou- 
ple of ways. First, it has a cursor-move- 
ment pad separate from the numeric key- 
pad, much like the new IBM “enhanced” 
keyboard. The separation of the right/left 
and up/down arrow keys makes cursor 


control much easier when your 
eyes are not on the keyboard. 
The PC8 keyboard also has 30 
function keys. Function keys 
numbered | through 10 are stan- 
dard, keys 1l through 20 are 
equivalent to shifted function 
keys 1 through 10, and keys 21 
through 30 are equivalent to 
control function keys 1 through 
10. This can be quite handy for 
involved programs that use 
many function-key commands. 
The major oversight on NCR’s 
part is not including a template 
or some other way of marking 
the keys. Remembering which of 
30 different keys does what can 
be a major problem, and you're 
back to keys | through 10 if you 
use a program like WordPerfect 
that uses Alt/function-key com- 
mands. 

The PC8 does not have 
switchable clock speeds; it runs 
at 8 MHz only. This is becom- 
ing less of a hindrance because 
programs and peripherals that 
have problems running at 8 
MHz are getting rare. 

A word about monitors: NCR has a 
preference for large displays. Its optional 
high-resolution monitors measure 15 
inches (monochrome) and 14 inches 
(RGB). The RGB display that came with 
my review unit was a behemoth. Though 
it looks impressive at first, I found that 
the combination of the large tube and the 
nonstandard font used in the system's 
character-generator ROM made for sore 
eyes after a couple of hours. Pushing the 
monitor farther away helped a bit, but I'd 
hate to have to use the RGB display for 
eight hours a day. À standard mono- 

continued 
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chrome display is considerably easier on 
the eyes. 


The Victor V286 

The V286 ($2195 and up) is a well-con- 
structed AT clone. Of the three systems 
reviewed, it's the most complete in its off- 
the-shelf configuration. Both a serial port 
and a standard parallel printer port are 
built into the system board, with jacks ac- 
cessible on the rear panel. The only 
drawback is that, like the IBM PC AT it 
emulates, the serial port uses a small 
DB-9 connector instead of the previously 
standard DB-25. You might have to hunt 
around to find a serial cable that fits. 

The V286 also has the most on-board 
memory-expansion capability of the three 
computers. Standard memory consists of 
512K bytes, and sockets are included for 
another 512K. Of the two dual-speed sys- 
tems, the V286 is the only one that's easily 
switchable between 6-MHz and 8-MHz 
clock speeds (via a slide switch on the rear 
panel). 

The V286 keyboard is the standard PC 
AT type with ten function keys. Its one 
unique feature is an extended palm rest in 
front of the first row of keys. Though this 
is supposed to be an ergonomic feature for 
touch-typists, I found it difficult to get 
used to since I use my palms on the edge 
of the keyboard to orient my typing 
fingers. 


The QIC AT-Plus 1800 
The AT-Plus 1800 is the lowest-priced 
computer of this trio. The basic unit retails 
for $1295. For that price you'll get a sys- 
tem that still needs a monitor card and 
monitor, I/O ports, and software. But even 
when you add all these, you'll still end up 
with a low-cost system. The unit I re- 
viewed came with the Everex Edge, a 
combination monochrome/color board 
with features like Hercules compatibility 
and a number of useful utilities that allow 
you to display 48-row by 132-column text. 
The AT-Plus 1800 is a no-frills, well- 
constructed system. Its major idiosyncrasy 
is the effort needed to change the clock 
speed. The system comes with the 8-MHz 
crystal installed. If you want to switch to 
6 MHz, you'll need to replace the crystal, 
which is mounted in a socket. A crystal 
for 6 MHz is included, and access isn't 
difficult. However, you'll need to slide off 
the system unit cover to get to it. Then 
there's the problem of keeping the tiny 
crystal somewhere where it won't be mis- 
placed. 


Setup 

The unpacking and setup chores for these 

machines varied greatly. The setup of the 

NCR PC8 was the most time-consuming 
continued 


210 BYTE * MARCH 1987 


ee 


PC8 . 


Company 

NCR Corp. 

Personal Computer Division 
1700 South Patterson Blvd. 
Dayton, OH 45479 

(513) 445-7478 


Size 
6% by 21% by 17 inches; 50 pounds 
(system unit and keyboard) 


Components 

Processor: 8-MHz 80286 

Memory: 640K bytes (basic system), 
expandable to 1.2 megabytes with 
512K-byte memory-expansion board 
Mass storage: One double-sided 360K- 
byte floppy disk drive and one 20- 
megabyte hard disk (basic system); one 
1.2-megabyte floppy disk drive and one 
20-megabyte hard disk drive (enhanced 
System) 

Display: 15-inch monochrome or 
14-inch RGB (both 640 by 400 pixels 
and 80 characters by 25 lines); both 
optional 

Keyboard: 112 keys; 30 function keys; 
indicator lights for Caps Lock, Num 
Lock, and Scroll Lock keys 

Expansion: Eight slots: six IBM PC AT- 
compatible; two IBM PC-compatible 
I/O interfaces: One serial port and one 
parallel printer interface (enhanced 
system) 


Software 

NCR-DOS (MS-DOS 3.1-compatible); 
GW-BASIC; User Diagnostics disk; 
Getting Started disk 


Options 

RAM expansion kit; 30-megabyte hard 
disk drive; 64-megabyte hard disk drive; 
720K-byte 32-inch disk drive; high- 
resolution monochrome or RGB 
monitor; standard-resolution mono- 
chrome or color monitor; tilt-and-swivel 
monitor stand 


Documentation 

Owners manual; NCR-DOS manual; 
GW-BASIC manual; Getting Started 
manual 


Price 

Standard system with single 360K-byte 
floppy disk, 20-megabyte hard disk, and 
640K bytes of memory: $3895 
Enhanced system with single 1.2- 
megabyte floppy disk drive, 20- 
megabyte hard disk drive, and 640K 
bytes of memory: $3995 


Victor V286 


Company 

Victor Technologies Inc. 
380 El Pueblo Rd. 
Scotts Valley, CA 95066 
(408) 438-6680 


Size 
534 by 2114 by 17 inches; 43 pounds 
(system unit and keyboard) 


Components 

Processor: 6-MHz or 8-MHz 80286 
(switch-selectable) 

Memory: 512K bytes, expandable to 1.2 
megabytes on motherboard 

Mass storage: One double-sided 
1.2-megabyte floppy disk drive; 
20-megabyte hard disk drive (optional) 
Display: Monochrome (80 characters by 
25 lines) or RGB (640 by 200 pixels); 
both optional 

Keyboard: 83 keys; 10 function keys; 
indicator lights for Caps Lock, Num 
Lock, and Scroll Lock keys 

Expansion: Eight slots: six IBM PC AT- 
compatible; two IBM PC-compatible 
I/O interfaces: One serial port and one 
parallel printer port; both built into 
motherboard 


Software 
MS-DOS 3.1; VBASICA; diagnostics 


` program; setup program 


Options 

20-megabyte hard disk drive; memory- 
expansion board; monochrome card or 
monitor; color card or monitor 


Documentation 
User's guide; MS-DOS 341 reference 
guide; VBASICA manual 


Price 

Basic system (single 1.2- megabyte 
floppy disk drive and 512K bytes of 
memory): $2195 

Basic system with monochrome card 
and monitor: $2495 

Basic system with color card and 
monitor: $2795 

Enhanced system (single floppy disk 
drive, 512K bytes of memory, and 
20-megabyte hard disk): $2995 
Enhanced system with monochrome 
card and monitor: $3195 

Enhanced system with color card and 
monitor: $3595 


AT-Plus 1800 


Company 

QIC Researcl 

489 Valley Way 
Milpitas, CA 95035 
(408) 942-8086 


Size 
6 by 21% =; 
(system unit a 


Components 

Processor: 6- -MHz 802! 
selectable by cnanging crystal 
Memory: 512K bytes, expandable 
megabyte on motherboard 

Mass storage: One dot 

megabyte floppy disk driv 

byte or 30-megabyte harc 

Display: Not included 

Keyboard: 83 keys; 10 fu 

indicator lights for Caos L Num 
Lock, and Scr 

Expansion: Ei IYI Cy г“ 
compatible; tw vı rwv Mpatible 
ЏО interfaces: include 1 


Software 
oetup disk 


Options 

MS-DOS 3.1; 20-megar 
megabyte hard disk dr 
card, monochrome/col 
card; multifunction car 
expansion board; cart 
tape hard-disk backup 


Documentation 
Operations manual 


Price 

Basic system with : 

floppy disk drive a 

memory (no VO int 

adapter): $1075 

Expanded system floppy 
disk drive, 512K by, ory, 20- 
megabyte hard dis — 
card, monochrome 

DOS 3.1 (no moni 
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All three systems 

had compatibility 
problems. None would 
run version 2.12 of 
Flight Simulator, a 

de facto standard IBM 
PC-compatibility test. 


due to the large number of individually 
boxed components. Eventhough the setup 
instructions were clear, it took well over 
an hour to get the system put together. The 
Victor V286 and QIC AT-Plus 1800 were 
much simpler. With them it was simply 
a matter of installing the display board and 
plugging in the monitor, AC power, and 
keyboard. Setting up all the units required 
that their system unit covers be removed. 
All of them slide off, but you need to 
remove screws. Once you have the hard- 
ware set up, you have to run the respec- 
tive setup program that configures the 
hard disk and tells the system what options 
it contains. 


Compatibility 

All three systems had compatibility prob- 
lems. None would run version 2.12 of 
Microsoft Flight Simulator, the de facto 
standard IBM PC-compatibility test. In 
all three cases, the systems just locked up. 
Although they failed this classic test, I en- 
countered few problems with other soft- 
ware, especially contemporary programs 
without copy protection. All ran flawless- 
ly at 8 MHz. Older programs with copy 
protection, such as an early version of 
Lotus 1-2-3, had some problems at 8 
MHz. In most cases, setting the clock 
speed back to 6 MHz cured the problem. 
The PC8 runs only at 8 MHz, so it can- 
not be made compatible with software that 
demands a 6-MHz speed. 

Option cards can have similar problems. 
Once again, older cards are the main 
culprits. Most cards designed for the IBM 
PC simply won't work with the new high- 
speed clones. Changing the clock speed 
to 6 MHz on the Victor V286 and QIC 
AT-Plus 1800 will sometimes solve the 
problem, but more often than not it won't. 
The same goes for early PC AT-style 
cards. 

Nearly all cards made in the last year 
or so work at 8 MHz with no problems. 
A word to the wise: If you intend to pur- 
chase one of these clones, don't assume 
that your current cards will work. If you're 
planning on purchasing new cards, be sure 
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you can get your money back if they don’t 
work. 


Keyboards 

Working with the keyboards of these three 
systems proved that this essential human- 
to-computer interface isn’t a high prior- 
ity among system designers. Although the 
PC8 keyboard has extra function keys, it 
joins the other two in having atouch that’s 
just plain mushy. Although the touch of 
a particular keyboard is a very subjective 
call, I think that all three keyboards don’t 
have strong enough springs under their 
keys. Most serious typists prefer the tac- 
tile feedback of a stiffer keyboard. All the 
keyboards reviewed here have a decided- 
ly cheap feel to them, and I wouldn’t want 
to use any of them for my day-to-day 
writing. 


Software 

The software included with the three sys- 
tems varies greatly. The AT-Plus 1800 that 
I reviewed didn’t come with an operating 
system, but I used MS-DOS 3.1 with no 
problems. The system had hard disk setup, 
format, and head-parking utilities in- 
cluded on a single floppy disk. A second 
disk had asetup utility for configuring the 
system. 

The AT-Plus 1800 was the only system 
of the three that doesn’t come with a diag- 
nostics disk. Although the lack of specific 
system-tuned diagnostic programs is a 
slight handicap, numerous commercial 
diagnostic programs, such as The Norton 
Utilities, are available if you have a need 
for that feature. 

Both the V286 and PC8 systems come 
with extensive software. Included are 
setup programs, diagnostics, operating 
systems, and BASIC. Both systems run 
versions of MS-DOS 3.1. NCR calls its 
operating system NCR-DOS, and Victor 
keeps the MS-DOS name. Both run iden- 
tically to the IBM release and include the 
standard utilities. Both computers also in- 
clude GW-BASIC, although Victor has 
named its version VBASICA. 

The PC8 also comes with a Getting 
Started disk, essentially a guided tour of 
the machine and its capabilities. Though 
a nice touch for those with little computer 
experience, it doesn’t contain useful infor- 
mation for advanced users. 


Documentation 
All three machines come with extensive 
documentation and, although the quality 
varies, it’s all usable. ` 

NCR’s documentation is the most disap- 
pointing, especially for those who are 
more technically inclined. The NCR-DOS 
and GW-BASIC manuals are useful, but 
the owner's manual is a hair-pulling ex- 
ample of worthwhile information hidden 


in a torrent of words. The "Technical 
Data" section at the end of the book is just 
a couple of pages of information that is 
nearly useless. 

The V286 documentation 1s extremely 
well done. The only problem is a lack of 
technical information. Victor's telephone- 
support staff was very helpful with my ad- 
vanced questions, but I had to pay for a 
long-distance call. 

Because the AT-Plus 1800 doesn't come 
with either an operating system or BASIC, 
its documentation is the smallest of the 
group. Considering the system's bargain- 
basement price, I was more than a little 
surprised to find the operations manual to 
be by far the best of the group. Technically 
inclined users will find detailed informa- 
tion on everything from keyboard scan 
codes to connectors and I/O addresses. In 
a pinch, this type of information can be 
invaluable if problems develop. 


Performance 

Comparing the performance of these three 
systems is an exercise in splitting hairs. 
As the benchmarks show, all the systems 
are nearly identical in performance, with 
differences of a second or less on many 
of the benchmarks (see page 211). But dif- 
ferences of a few tenths of a second don't 
add up to much over the course of a day 
at the keyboard. 


Weighing the Pros and Cons 

Which of these three PC AT clones is the 
best? Unfortunately, given the similarities 
in features and performance, that question 
is a difficult one to answer. Your decision 
should be based on price, reputation, 
product support, and service. 

Although the NCR РСЗ is the most 
solidly built of the systems, the slight edge 
in quality doesn't outweigh the fact that 
it’s the most expensive. The Victor V286, 
though not the least expensive, is the most 
complete of the systems. And my prior ex- 
perience with the support offered by Vic- 
tor has shown that it will bend over back- 
ward to help its customers. 

The QIC AT-Plus 1800 is the least ex- 
pensive of the systems. But because mak- 
ing it into a useful system requires choos- 
ing from a wide range of peripherals, it's 
not a system for the completely inexperi- 
enced or for those who want the closest 
thing to a “plug-in-and-go” system. QIC 
is by far the smallest company of the three 
mentioned here. Although my experience 
with its customer service was positive, you 
might want to consider its long-term sup- 
port potential. However, if you're an 
experienced computer user on a tight 
budget, the AT-Plus 1800 is by far the best 
value. The choice is yours, and with more 
PC AT clones appearing regularly, it's not 
going to get any easier. M 
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CTRACE DEBUGGER $39.95 


The perfect companion for MIX C is 
our exciting new C source debugger. 
Ctrace ls unlike any debugger you've 
ever seen, It brings your programs to life 
on the ecreen. Youll see your variable 
values changing as you watch your C 
source code executing. The animated 
trace shows you the flow of execution, 
statement by statement. It's like 
watching the bouncing ball as the 
cursor dances over your C program. 


Crrace 15 very simple to operate. 
Commands are executed with a single 
keystroke? Pop up menus list the 
command options. Pop up messages 
alert you when anything important 
happens. There are 6 windows of 
information: source, output, variables, 
watch, memory, and symbols. You can 
view as many as 4 windows at once. 
The function keys make it easy to 
quickly choose among 8 different views. 


The combination of Ctrace with MIX 
C makes C programming a real joy, 
MIX C provides the power of a compiler 
white Ctrace provides an execution 
'eiyutronmient that's more elegant than 
on interpreter. 
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PLIT-SCREEN EDITOR $29.95 


Another great companion to the MIX 
C compiler is our split-screen editor. It 
makes writing programs even faster and 
easjer. With the MIX Editor, you can 
compile, link, and execute your pro- 
gram at the touch of a key. Compiling 
ks fast because the MIX C compiler reads 
the program direcily from memory. 
Correcting errors Ь easy because the 
editor automatically posiiions the 
cursor to the first error in the program. 
The editor is similar to Micropros 
WordStar but with additional program- 
Ж cue like split-screen, macros, 
ach more. Use it for all of your 
programming needs. 


ASM UTILITY $10.00 


Our ASM utility is available if you 
want to link assembly language func: 
tions to your C programs. И works with 
Microsoft's MASM or M80 assemblers, 
Call assernbly language functions just 
like C functions. Call C functions from 
assembly language. Lots of useful 
assembly language functions are 
included es examples. 


Our book is your teacher. You'll start right away, compiling and 
executing C programs. The tutorial takes you step by step through the 
C language, You'll learn by example with a book that's chock-full of 
somplé programs. And the programs aren't just fluff. They teach you 
the important C concepts. An amortization program teaches you how 
to use pointers fo functions. A dota base program teaches you "how to 
manage memory dynamically. It's the best hands on training available: 


You'll love working with our C compiler. It's half as large and twice. 
as fast as other C compilers, In fact, it's the only full featured C compiler 
that can be operated comfortably on floppy disks. Ánd as vou would 
expect, MIX C is easy to use. It produces a complete program listing 
with compile errors clearly Identified and explained. If you've been 
frustrated by other C compilers, don't throw in the towel until you've tried 
ours. There's a big difference. 


Although it's small, MIX C is not a subset, MIX C supports the full 
K&R standard. including the extensions that are often omitted in other 
C compilers. MIX C comes complete with a comprehensive book, a 
standard library of more than 175 functions, a blazingly fast linker, and 
tools for optimizing your programs for minimal space or maximum speed. 
All of this is yours for the incredibly low price of $39.95. That's little 
more than the cost of most C books alone, So don't be'left behind. Order 
your copy today and find out why everyone Is switching to C. 


TO ORDER CALL TOLL FREE: 1-800-523-9520 For techatca! 
support and for orders inside Texas please cali (214) 783-6001 Or Contact one of our Distributors 
in Canada: Saraguay 1-800-387-1286 * France: Info/Tech 1-43-14-06-48 • Australia: Techilow 
(47.586924 © Switzerland: DMB Communication CH-0-523-31817 > England: Analytical 
04215-62099 


System Requirements: MSDOS:;PCDOS 2.0 or higher: 256K Memory; і Disk Drive or 
CP/M 2.2 or higher (280); SSK Memory: 1 Dish Drive (2 recommended) 
(Ctrace љи available for CP/M) 


30 Day Money Back Guarantee 
Not Copy Protected 


Please check method of payment 
Card * 


Please give name of computer 


The MIX C Works 


Only $ 8 © 90 Please check operating system 
— MSDOS/PCDOS — CP/M 
Save $29.95 on the Works n f 
includes Editor, C Compiler, [ane PE E ا‎ S 
Ctrace, & ASM Utility oe" os 


Please check disk format if CP/M 


—Check Mong; Order —MC/VISA 


Expiration Dave — o. 


Product Price Total 
_Ctrace ($39.95) $ _ 8557 SSDD _. DSDD. 
¥ Compiler ($39.96) 51 hur Name 
—ASM Ону $1000 $. — с a 
—PBplit-Screen Editor. ($29 95) $ ne FE A. 
~The MIX C Works. 1589,90) $ — y * 
` (includes all of above) State Zip | 
Subtotal, .. в „в а Ж Telephone j . ol 
Teas edenis Add $ Сомпіу 
Add Shipping Ch Da 
In USA; add $5 үре one 1132 Сопубетоё Drive 


n. Tx. 75081 


In Canada hdd А Bichard 
Dor edito software 200) 79326001 


Overseas, add $10 
ndd $20 far compiler 
add $30 (ог Works 


Total et Your Order * ج‎ Dealer Inquiries ome 
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PhotoMetric 200 


—— THE LEADING 
DESK TOP SLIDEMAKER 


TERRIFIC SLIDES FROM POPULAR 


SOFTWARE. 
_ Use any popular graphics package 
DIVISION EXPENSES like Lotus Freelance; Microsoft 
u. SUPPLIES Chart 2.07 Ashton Tate Chart-Master™ 


our popular Picturelt™ and many 
more. Call for the list. 


2000x2000 RESOLUTION SLIDES 

IN 1000 BRILLIANT COLORS. 
Everything you need: PhotoMetric 
200 Desktop Film Recorder, PC 
Board and PhotoMetric software. 
All for $5995. 


Unretouched PhotoMetric image. 


FIND OUT ABOUT IT. Call 1-800-556-1234, Ext. 533. 
In California, call 1-800-441-2345, Ext. 533. Or write 


| KM 1250 Ninth Street, Berkeley, CA 94710. 
шшш 


the makers of VIDEOSHOW" 


f 
бӯе 


Also available: PhotoMetric 200VS for use with VideoShow 160. 


VideoShow, PhotoMetric and Picturelt are tradem of General Par ics Cor tion. Freelan ndLot registered trade md Lotu Ега еме занша nt Corp. 
Chart 2. di секет к of Mic sel E Blasio spate ade of Ashton -Tate. IBM Cia kafin ternational Business Machines Cor 
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HARDWARE REVIEWS 
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AT&T’s TrueVision Image 
Processing System 


AT&T’s TrueVision image pro- 
cessing system, a plug-in board 
and software combination, uses 
a video camera, an IBM PC or 
compatible, and a graphics 
tablet or mouse to capture, 
digitize, and manipulate real- 
time images on a color monitor. The 
system produces pictures that are clean, 
sharp, and as good as regular television 
pictures. I jumped at the opportunity to 
use the system to produce several sketches 
and finished illustrations for this issue of 
BYTE (see pages 82, 140, 204, and 248). 
I should emphasize that since I’m an il- 
lustrator, Гт more interested inthe paint- 
ing than the video capabilities of this 
system, which is basically designed for 
producing video images. The system lets 
you, for instance, overlay text on video 
with flair and variety. Also, since my ex- 
pertise is art and not computers, this 
review is more application-oriented and 
focuses less on the system’s technical 
aspects. 


TARGA and TIPS 

AT&T offers a variety of TrueVision prod- 
ucts from its Electronic Photography and 
Imaging Center in Indianapolis, Indiana. 
The TrueVision system I reviewed con- 
sisted of the TARGA 16 full-length board 
and TIPS software, also available from 
AT&T. The TARGA (TrueVision Ad- 
vanced Raster Graphics Adapter) series 
consists of five cards that range in price 
from $1595 to $4995. At $2995, the 
TARGA 16 is the mid-priced board of the 
series. It’s a combination frame grabber 
and buffer, featuring 512- by 482-pixel 
resolution and simultaneous display of 
32,768 colors. 

TIPS (TrueVision Image-Processing 
Software) is a product of Island Graphics 
in Sausalito, California. TIPS is not copy- 
protected and comes on two floppy disks 
that are easily transferred to hard disk. 
The software differs somewhat among the 
various boards; the version for the 
TARGA 16 board retails at $1250. As you 
can see, neither the hardware nor the soft- 


Robert Tinney 


A package for 


digitizing and manipulating 


video images 


ware for this system is inexpensive, par- 


` ticularly when you figure in everything 


needed for a complete system, such as 
mouse or graphics tablet. Still, consider- 
ing what similar graphics capabilities 
would have cost only two or three years 
ago, the price is reasonable. 

For this review, I used the TARGA 16 
and TIPS with the following equipment: 
an AT&T PC 6300 equipped with a 20- 
megabyte hard disk, one floppy disk drive, 
and MS-DOS 2.11; an AT&T monochrome 
monitor; a 20-inch Sony Trinitron 
KV-2OIICR television set with both analog 
RGB and composite modes; a JVC GX- 
N8PC(U) color video camera with ап 
RGB attachment; and a Summagraphics 
MMI201 SummaSketch graphics tablet 
with a 12- by 12-inch drawing area. 

The documentation states that the True- 
Vision system runs on an AT&T PC 6300, 
PC 6300 Plus, or an IBM PC, XT, AT, 
or compatible with at least 512K bytes of 
RAM. The system also ran on my own PC 
AT clone, which I will describe later in 
this review. A computer with dual 360K- 
byte floppy disks can run the system, but 
the user's guide recommends a hard disk 
for greater storage capacity, speed, and 
flexibility in manipulating images. The 
TIPS software also works with a Lotus/ 
Intel/Microsoft expanded-memory board 
with at least 1.5 megabytes of memory. 
The extra RAM is used to provide an 
Undo option for the last action taken and 
for full-screen rather than partial-screen 
manipulation for certain other functions. 

To get the system up and running, you 
plug the TARGA board into your com- 
puter, connect a video source (such as a 
video camera or VCR with a 9-pin con- 
nector) to the input port of the board, and 
plug a color monitor (RGB analog or com- 
posite with a 9-pin connector) into the 


board's output port. You must 
also hook up a standard mono- 
chrome or color monitor in the 
usual way for displaying error 
and other operating messages. A 
serial port on the computer is 
required for a graphics tablet 
or other pointing device. 


Using the System 

I began familiarizing myself with the 
TrueVision system by going through the 
tutorial section of the TIPS user's manual. 
The documentation is clear, and manip- 
ulating the digitizing pen quickly becomes 
intuitive. I didn't find it at all awkward to 
relate the pen movement on the pad to the 
cursor movement on the screen. If you've 
ever used a mouse, you know that hand/ 
eye/screen coordination comes quickly 
and naturally. 

It's not so easy to get comfortable with 
screen flicker, however. After I worked 
with the system for about an hour I found 
myself squinting at the screen, and I 
realized that the flicker was tiring my eyes. 
This never became a major problem (no 
headaches), but it was an annoyance. The 
flicker was caused by the TARGA sending 
an interlaced signal to the monitor, al- 
though the board can support noninter- 
laced signals at lower resolutions (512 by 
256 or 256 by 256 pixels). The Sony 
monitor that I used performed admirably 
in all other respects. Its colors were crisp, 
objects were sharp-edged, and the range 
of intensities was excellent (the blacks 
were very black, and the whites were very 
white). 

The TIPS user interface is a hierarchy 
of menus and submenus that are visible 
when in use but hidden during most ac- 
tual ‘operations. You give the system 
almost all commands through menu selec- 
tions, including grabbing video images 

continued 
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` AT&T TrueVision Advanced Raster 
Graphics Adapter (TARGA 16) 


Type 
High-resolution color wideo digitizer and 
display board 


Company 

AT&T 

Electronic Photography and Imaging 
Center 

7351 Shadeland Station, Suite 100 

Indianapolis, IN 46256-3921 

(800) 858-8783 


Size 
4 by 14 by 34 inches (without Overscan 
option) 


Features 

512- by 482-pixel resolution; palette of 
32,768 colors; ability to overlay 
computer-generated graphics on a 
video image; image-capture rate of 1/60 
second per field or 1/30 second per 
frame; comes with installation and 
demonstration programs on disk 


Necessary Hardware 

IBM PC, XT, AT, or compatible with at 
least 256K bytes of RAM; hard disk 
drive recommended; analog RGB 
monitor (recommended), composite 
video monitor, or color TV with RF 
adapter; standard monochrome or color 
monitor, video disk player, video 
camera, VCR, or other video source that 
generates standard NTSC composite 
video or RGB signals (optional) 


Necessary Software 
MS-DOS 2.0 or later 


Options 

Overscan option (for video output): 
$200 when ordered with board or $300 
if purchased later; TARGA Software 
Tools (C language utility library): $25 
(free if requested when you purchase 
the board); PC Carousel (slide-show 
package): $150; TV Picture Power 
(image database). $995 


Documentation 
125-page manual including users guide 
and technical reference manual 


Price 
$2995 


with a camera and moving digitized 
images to and from disk. There are some 
exceptions; for example, you can change 
brush colors without retreating to a menu, 
and you can quickly access the zoom func- 
tion sans menu. Using the menu structure 
is very fast, however, particularly after 
you get a feel for its layout. It is an icon- 
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AT&T TrueVision Image-Processing 
Software (TIPS) version 3.1 


Type 
Video digitizing and editing package 


Company 

AT&T 

Electronic Photography and Imaging 
Center 

7351 Shadeland Station, Suite 100 

Indianapolis, IN 46256-3921 

(800) 858-8783 


Format 
Two 5%-inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible with 512K 
bytes of RAM and two floppy disk 
drives or one hard disk drive 
(recommended); TARGA 16 board; 
standard monochrome or color monitor; 
composite video monitor, analog RGB 
monitor (recommended), or TV with RF 
adapter; any NTSC analog RGB or 
composite video input source; AT&T 
Mouse or Microsoft Mouse; Summa- 
graphics MM961 or MM1201 or Bit Pad 
One-compatible graphics tablet; 
Lotus/Intel/Microsoft expanded-memory 
board with at least 1.5 megabytes of 
memory (optional) 


Language 


Options 
TrueVision fonts for TIPS (additional 30 
fonts): $100 


Documentation 
220-page user's manual including 
tutorial, users guide, and glossary 


Price 
$1250 


based system, as you would expect in a 
graphics program, and zipping through 
the various levels is just a matter of click- 
ing on one symbol and then another. 


Displayed along with the menus is the 


color palette, which shows 256 colors out 
ofthe 32,768 available. You can adjust this 
palette endlessly to your requirements; if 


you need to work with more than 256 
colors, you merely save the current palette 
to disk and begin building another one. 
Switching back and forth among various 
palettes takes only a few seconds. 


Image Manipulation 

TIPS places a wealth of functions for ma- 
nipulating an image at your disposal. 
Their sheer number and the subtle, and 
sometimes unexpected, ways in which 
they can interact makes cataloging and 
describing them difficult. l've used the 
system for 3% weeks, and I’m sure I 
haven't fully explored many capabilities. 
What ГЇЇ do here is comment on the major 
functions and hint at some of the rest. 


e Drawing Functions. The system lets 
you automatically draw rectangles and 
ovals (either filled or outlined), straight 
lines, triangles, curves, arcs, parallelo- 
grams and, of course, freehand shapes. 
The speed is good; even in freehand mode 
it’s difficult to make the cursor lag behind 
your pen movements unless you select a 
really large brush. All the above can be 
done in nearly any color imaginable, as 
well as in any number of patterns. A menu 
of patterns comes with the system, and 
you can create your own or build a library 
of them if you prefer. 

The zoom function deserves special 
mention, since I found myself doing much 
of my drawing with it. The function has 
three levels, and you access all of them 
from the keyboard by striking the appro- 
priate single key. The first zoom level is 
twice normal size, the second is four times 
normal size, and the third is eight times 
normal size. All drawing functions (and 
most ofthe others) are available in zoom, 
which allows pixel-by-pixel editing at all 
levels. One nice feature is that any level 
of zoom automatically pans over the entire 
screen, following your cursor movements. 
This eliminates the need to continuously 
punch in and out of zoom when moving 
to various areas of the screen. 


e Special Effects. Want to take a part of 
an image and move it somewhere else on 
the screen? Want to reproduce it 10 or 20 
times or enlarge or reduce it? How about 
flipping it left to right, top to bottom, or 
rotating it only slightly? Using traditional 
media, all the above actions would be 
tedious and time-consuming. With com- 
puter graphics they're fun, and with the 
TrueVision system they're fast. Speed and 
flexibility in these types of operations are 
significantly increased with the addition 
of an expanded-memory card because 
rore or all of the image is stored in RAM. 


e Text Fonts. TIPS comes with a variety 
of text fonts, both serif and sans serif. You 


can adjust the size of the font, the direc- 
tion it prints on the screen (including 
backward and at odd angles), and the 
color. You can even print text so that it 
rotates either clockwise or counterclock- 
wise, and it can be antialiased; that is, you 
can smooth out its “jaggies’’ with appro- 
priate gradations in color along its edges 
(as you can with most other TrueVision 
images). Text can also appear with either 
solid or translucent shadows, making it 
appear to jump out from the screen. 


The spread function and the airbrush- 
ing, blending, tinting, and antialiasing 
functions feature the TrueVision system’s 
ability to automatically fill in subtle, in- 
cremental changes of color. Here the 
TARGA 16’s 32,768 colors really shine. 
If you select the airbrushing function, for 
example, and apply a blue color, TIPS 
draws.from its array of possible colors and 
adjusts every pixel under the "spray" to 
a color with a blue index slightly higher 
than the one it currently has. More blue 
is added to the pixels under the center of 
the brush than to those near the edges, 
giving the added tint a feathered-out ap- 
pearance. Moving a blending brush over 
an edge between two colors directs TIPS 
to draw from its full palette and fill in a 
range of colors intermediate to the original 
two, and the edge becomes blurred. 

It's inevitable that in this short review 
I can mention many of the more subtle 
features of such a complex system only 
briefly. The TrueVision system can mask 
areas of the screen from special effects (so 
that you can, for instance, airbrush around 
an object). It provides a grid to facilitate 
placing objects in precise locations and 
lets you pixelize any area of the screen 
with the block size you specify to give the 
image the mosaic appearance of a com- 
puter-generated image. The system can 
also perform quick loads and quick saves 
to hold copies of images temporarily in 
memory while you experiment with them. 


Easy Operation 
Disk operations are included within the 
TIPS menu hierarchy and are easy to carry 
out quickly. To save the image on the 
screen, you simply choose the disk icon, 
select Save from the submenu, type in a 
filename for the image, and press Return. 
If you are saving to an existing file, all you 
do is click on its listing in the menu. I 
timed both the Load and Save actions (the 
time the image spent going to and from 
disk, not counting time spent in the menu) 
for a full-screen image and found both to 
be about 9.3 seconds. This is very good, 
especially since I’ve used floppy disk- 
based systems that demanded 40 to 60 
seconds for the same operations. 

A typical 512- by 400-pixel full-screen 
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image takes up about 400K bytes of disk 
space, limiting the size of an image you can 
store on a floppy disk. However, TIPS 
gives you the option of saving to a com- 
pressed file, which shrinks a 400K-byte im- 
age to as small as 100K, depending on the 
image. You can save not only full screens 
to disk, but also windows (you select the 
area with a rubber-band box), patterns, 
colors (to supplement the palette on the 
menu), masks, brushes, and text fonts. 

I was interested in seeing how compati- 
ble the TARGA 16 board would be with 
other machines besides the AT&T PC 
6300, so I tried plugging it into my no- 
name PC AT clone. The TARGA 16 is a 
single-slot full-length board and, with the 
Overscan option for video output, it's 
thick enough to require two slots (it has 
three levels). However, when I put it into 
the last slot in my machine, I discovered 
that the board's third deck is located so 
that it cleared my hard disk drive unit. My 
computer is a fairly typical configuration. 
Thus, even with its Overscan option, the 
TARGA can take up only one slot, de- 
pending on the host machine. 

Since the TARGA board that I reviewed 
came already installed in the PC 6300, it 
was seated in an 8-bit IBM PC-style slot. 
However, when I pulled the board out, I 
saw immediately that it was configured 
with an extension to fit in and take full ad- 
vantage of a 16-bit PC AT slot. That's 
where I installed it in my PC AT clone, 


and it worked just fine. I tested all the 
functions of the system including loading 
and saving and found no hang-ups. In fact, 
the major difference I noticed was that 
loading and saving operations averaged 
around 4.6 seconds in my PC AT clone, 
about half the time of the PC 6300. 


More Colors, More Pixels 
As an illustrator interested primarily in 
print media, I'd rate the AT&T TARGA 16 
TrueVision system as fantastic for sketch- 
ing and conceptualizing, but only fair for 
my style of finished artwork. The power 
to quickly create, change, and save multi- 
ple versions of a sketch makes this system 
an amazing creative tool. For finished art- 
work, Га suggest only two improvements: 
more colors and more pixels. 

Although 32,768 colors may seem like 
a lot, I discovered that the airbrushing and 
blending functions didn't supply enough 
levels from one color to another; if two 
adjacent colors were fairly close in ap- 
pearance, blending had little effect. I'd 
also like to see considerably higher resolu- 
tion (perhaps 2000 by 2000 pixels). Ac- 
tually, AT&T has already obliged my first 
requirement, because the next board up 
in the series, the TARGA 24 ($3995), 
sports 16,777,216 simultaneous colors. 

As far as video is concerned, TrueVi- 
sion already has all the resolution it needs 
to do an amazing job of capturing and 
manipulating television-quality images. Ш 


Four Laser Printers 


Arthur Little 


The Canon LBP-8, the BDS Model 
630/8-E, and the QMS Kiss are all built 
around the Canon laser engine. The 
Quadram QuadLaser is built around the 
Ricoh laser engine. The engine is the elec- 
tromechanical black box responsible for 
putting an image onto paper. The selec- 
tion of one graphics engine over another 
largely determines factors such as print 
quality, dot density, and printing speed. 
Other features, such as font availability 
and programmability (the intelligence of 
a printer), are external to the engine. 
These intelligence features distinguish one 
company's laser printer from another. 
The key intelligence features of these 
laser printers are emulation modes and on- 
board memory. Emulation modes deter- 
mine how likely it is that a printer will 
Work with existing applications software— 
primarily word processors and graphics 
packages. Emulation modes enable a laser 


printer to respond almost exactly as the 
emulated printer would to a variety of for- 
matting, type style, and other printer com- 
mands. The amount of on-board memory 
largely determines how large a graphic 
image a printer can handle. All these 
printers are capable of printing 300 dots 
per inch, but not all of them have enough 
memory to hold a full page of such data. 
Approximately 1.5 megabytes is needed 
for an 8'4- by Il-inch page with no data 
compression. However, most graphics 
don't require anywhere near that much 
memory. Many images such as bar and pie 
charts do not require 300 dpi, nor do they 
take up a full page. 

Other important features of laser 
printers are the availability of typefaces in 
a variety of sizesand the method for add- 
ing new typefaces, either via cartridges 
containing ROM-stored fonts or via down- 

continued 
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loading from the host computer. In any 
case, it is desirable to have the fonts pro- 
vided in disk or cartridge by the company 
because creating your own font is an ex- 
tremely time-consuming and tedious 
process. 


The Canon LBP-8 

Canon offers two versions of the LBP-8, 
which are designated Al and A2 and sell 
for $3000 and $4300, respectively. The 
A2 15 an enhanced Al and has more mem- 
Ory, a vector printing mode, and an ex- 
tended area-fill, or paint, mode. I tested 
the Al model for this review. Unless 
specifically noted otherwise, references in 
this review to the LBP-8 apply to both 
models. 

The LBP-8 emulates the Diablo 630 
daisy-wheel printer and accepts the full set 
ofISO printer commands, which are ver- 
satile but not commonly used in the 
United States. If your word processor does 
not support Diablo 630 printers or the ISO 
standard, you’ll need to write your own 
printer driver or ask the word processor 
company for one. The other laser printers 
reviewed offer a wider variety of emula- 
tion modes, such as Epson FX-80 and 
Qume Sprint emulation. 

The LBP-8 comes with four built-in 
character sets, or fonts, and it accepts 
ROM cartridges that provide additional 
fonts. I did not test the cartridges for this 
review. 

Canon refers to the built-in character 
sets collectively as Courier Normal type- 
face (“normal’’ means a vertical page 
orientation; it is also called portrait 
mode). The four Courier fonts are 10- 
character-per-inch roman, 10-cpi bold; 
10-cpi italic, and a reduced-size roman for 
use in footnotes, subscripts, and super- 
scripts. 

Eight additional font cartridges are 
available for $230 each: Courier 10 in nor- 
mal and rotated, or horizontal “апа- 
scape,” versions, Pica 10 in normal and 
rotated versions, Elite 12 in normal and 
rotated, Garland Proportional in normal 
and rotated, and a single-line printer car- 
tridge containing some normal and rotated 
character sets. 

Additionally, the LBP-8 will accept 
user-defined fonts downloaded from a host 
computer, subject to the memory limita- 
tions of the printer. The Al comes with 
128K bytes of memory; the A2 has 1.125 
megabytes. 

You can change fonts manually using 
the buttons on the front panel of the LBP-8 
or via commands from the host computer. 
Unfortunately, Canon does not provide a 
utility program to simplify the process of 
font selection and mode control. The only 
help is some general instructions in the 
user's manual. 
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LBP-8 А1 апа А2 


E .ا‎ 


Туре 
Laser printer 


Company 

Canon U.S.A. Inc. 

One Canon Plaza 

Lake Success, NY 11042 
(516) 488-6700 


Size 

18% by 1172 by 16Ve inches without 
trays; 28Ve inches deep with both trays 
in place; 70/a pounds 


Features 

Diablo 630 and ISO emulation, manual 
or cassette feed; multiple fonts; 
landscape or portrait orientation; 
combined drum/toner cartridge; 
100-sheet tray; A1 prints graphics at 300 
dpi for partial page only; A2 prints 
graphics at 300 dpi in full-page mode; 
A1 has 128K bytes of memory; A2 has 
1.125 megabytes of memory. 


Options 
Additional font cartridges: $230 each 


Documentation 
Users manual, 206 pages 


Price 
A1 $3000; A2 $4300 


This is 
This is 
This is 


This is 


Model 630/8-E 


Type 
Laser printer 


Company 

BDS Corp. 

800 Maude Ave. 
Mountain View, CA 94043 
(415) 964-2115 


Size 

18% by 11% by 16Ve inches without 
trays; 28Ve inches deep with both trays 
in place; 60 pounds 


Features 

Diablo 630 and HP LaserJet graphics 
commands and line-printer emulation; 
manual or cassette feed; multiple fonts; 
landscape or portrait orientation; 
combined drum/toner cartridge; text 
amplification and horizontal expansion; 
100-sheet tray; prints 150-dpi full-page 
graphics and 300-dpi half-page 
graphics 


Options 
Additional font cartridge: $300 


Documentation 
140-page user's guide with pull-out 
reference card 


‘Price 
$3495 


10-pitch Courier on the QMS 


10-pitch Courier on the BDS 


10-pitch Courier on the Quadlaser 


10-pitch Courier on the Canon LBP-8 


Letter-quality typeface as rendered by the four laser printers. 


Canon’s documentation is thorough but 
not well organized, and it is definitely not 
sufficient to allow a computer novice to 
select multiple fonts from within a word 
processing document. 


The BDS 630/8-E 

The BDS Model 630/8-E, as its name im- 
plies, emulates the Diablo 630 daisy-wheel 
printer. [Editor's note: The Model 630/8-E 
is an enhanced replacement unit for the 
original 630/8, which I used for this 


review. The new model has greater 
memory (256K bytes as opposed to 64K) 
and two more emulation modes (Hewlett- 
Packard LaserJet graphics commands and 
a line-printer mode of 66 lines per page 
with preset margins). The price of the 
enhanced unit is the same as that of the 
original, discontinued model: $3495.] 
One interesting feature of the Model 
630/8-E is graphics amplification, which 
permits graphic or text enlargements of up 
to 800 percent. A similar feature allows 
1 


QMS Kiss 


Type 
Laser printer 


Company 

QMS Inc. 

One Magnum Pass 
Mobile, AL 36618 
(205) 633-4300 


Size 

1834 by 11V» by 16% inches without 
trays; 2872 inches deep with both trays 
in place; 60 pounds 


Features 

Diablo 630, Qume Sprint, and Epson 
FX-80 emulation; advanced printing- 
command set; manual or cassette feed; 
9 to 12 resident fonts, depending on 
emulation; landscape or portrait 
orientation; combined drum/toner 
cartridge; 1.25 megabytes of memory; 
downloadable fonts; Epson, Diablo, 
Qume, and IBM PC screen graphics; 
keypad/LED display for manual mode- 
select and status; full-page graphics at 
Epson single-density; 34-page graphics 
at Epson double-density or high- 
resolution; 100-sheet tray 


Options 

Downloadable font disks ($199 each); 
PopSet software printer utility ($59); 
software tutorial 


Documentation 
User's guide, 330 pages 


Price 
$1995 


horizontal expansion or compression of 
text from 70 to 160 percent of the original. 

The graphics amplification feature per- 
mits printing headlines and signs or other 
documents in which the amplification can 
serve as an approximation of larger fonts. 
However, because the amplification uses 
the original bit-mapped image of a char- 
acter, the text tends to break up as it is 
enlarged, with “‘jaggies” appearing in the 
diagonal lines. The greater the enlarge- 
ment, the worse the jaggies, putting a 
practical limit on the use of the amplifica- 
tion feature. 

The Model 630/8-E comes with 16 
fonts, including various styles of Courier 
in 10 and 12 cpi and the IBM extended 
graphics character set, also in 10 and 12 
cpi. An optional $300 font cartridge adds 
16.7-срі Gothic in portrait and landscape 
modes, Prestige Elite in portrait and land- 
scape, and a scientific 12-cpi portrait font. 
According to a BDS spokesman, the com- 
pany plans to introduce additional font 
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QuadLaser 


Type 
Laser printer 


Company 
Quadram 

One Quad Way 
Norcross, GA 30093 
(404) 923-6666 


Size 

20% by 13 by 1672 inches without tray; 
141 inches high with collection tray and 
23% inches deep with paper tray; 82 
pounds 


Features 

Qume Sprint 5 and Epson FX-80 
emulation; custom printer driver; 
downloadable emulation software for HP 
LaserJet; manual or cassette feed; eight 
landscape and portrait fonts; 2 
megabytes of memory; two-component 
toner and belt; automatic paper 
collation; QLX printer-control software; 
QuadFont font-creation/-modification 
software; 250-sheet tray; prints 300-dpi 
full-page graphics; printing speed of 8 
pages per minute; downloadable font 
disks with 72 fonts 


Documentation 
Operators manual, 158 pages 


Price 
$4495 


cartridges approximating the popular 
Roman and Helvetica typefaces in various 
sizes from 6 points up to 18 or 24 points. 

You select fonts manually using a con- 
trol panel on the printer or through com- 
mands sent from the host computer along 
with the text. The BDS user's guide pro- 
vides step-by-step instructions for using 
the printer with WordStar. The instruc- 
tions also include a way to program the 
IBM PC or PC-compatible function keys 
SO you can use them to change print 
modes. 

The documentation also includes a pull- 
out reference cardthat summarizes all the 
printer's features, functions, controls, and 
error codes; none of the other printers 
reviewed offers this handy reference. 
Overall, the user's guide was straight- 
forward and useful, though fairly brief. 


The QMS Kiss 
At $1995, the QMS Kiss is the least ex- 
pensive of the four printers. It is also the 


most versatile in terms of its emulation 
modes. You can set up the printer to 
emulate a Diablo 630, several Qume 
Sprint daisy-wheel printers, and the Ep- 
son FX-80. The printer also recognizes an 
elaborate set of advanced printing com- 
mands peculiar to the QMS line of laser 
printers. One especially useful command 
lets you redefine the printer's charac- 
ter-translation table. For instance, if your 
word processor cannot handle Escape 
characters but you need them as part of 
a printer command, you can tell the 
printer to interpret the tilde or some other 
character as an Escape character. 

The QMS Kiss has nine resident fonts; 
at any given time one font may be active 
for portrait printing and another may be 
active for landscape printing. You can 
select these fonts and the other parameters 
(e.g.. printer emulation, mode character- 
istics, paper size and source, and copy 
count) through software commands or via 
the printer's control panel. 

The portrait (vertical page orientation) 
fonts that are resident in the QMS Kiss 
are Epson Compressed, Epson Elite, 
Epson Pica, 16-point Q-Format, 10-cpi 
Courier, 12-cpi Prestige Elite, and 12-cpi 
Prestige Elite Italic. Two landscape fonts 
are resident as well: 5-point Q-Format and 
10-cpi Courier. 

Unlike the other Canon-based ma- 
chines, the QMS Kiss does not accept font 
cartridges. Instead, you must download 
fonts into the printer's 78.5K-byte 
download-font memory. Currently, 16 font 
disks ($199 each) are available; each in- 
cludes at least 10 different fonts. 

The QMS Kiss has 128K bytes of mem- 
ory for holding commands, text, and 
graphics, and it has 8K bytes for an input 
buffer. QMS offers an optional memory- 
resident software program for IBM PCs 
and compatibles that simplifies the printer 
setup process immensely. The program, 
called PopSet, lets you set up the printer 
via pop-up menus activated by the Alt- 
PrtSc sequence. PopSet costs $59 and is 
highly recommended. 

QMS recently introduced a couple of 
more advanced printers, the Big Kiss and 
the Big Kiss Model 2, which offer font- 
cartridge capability, expanded memory, 
and other features. Prices of these two are 
$2995 and $4495, respectively. 


The Quadram QuadLaser 
This printer differs from the other three 
on several counts. The $4495 unit is based 
on the Ricoh engine rather than the Canon 
engine. Instead of the single toner-plus- 
photo-drum cartridge used in the Canon- 
engine printers, the QuadLaser uses 
separate cartridges for its toner and photo- 
conductive belt. As a result, you don't 
continued 
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need to discard a functional photo drum 
just because your toner is expended, as 
with the Canon-engine printers. Instead, 
you simply replace the toner cartridge. 

Another difference between the two 
types of systems is in the paper flow 
through the printer. Canon-engine printers 
output a stack of pages in reverse order. 
The output of the Ricoh-engine machines 
is sorted properly from the first to the last 
page because the paper emerges face- 
down into the holder. 

The QuadLaser has several features that 
go beyond simple convenience. The unit 
has built-in emulation of the Qume Sprint 
5 and the Epson FX-80, as well as its own 
internal set of codes. Finally, the Quad- 
Laser comes with downloadable software 
that enables it to emulate the HP Laser- 
Jet; users with advanced programming ex- 
perience can write their own software to 
emulate almost any other printer protocol, 
subject to memory limitations. 

Two fonts are resident in the Quad- 
Laser: 10-point Courier and 10-point 
Courier Bold. Disks containing 72 other 
fonts for downloading into the printer are 
included with the unit. 

The QuadLaser comes with 2 mega- 
bytes of memory, which is broken up as 
follows: 1 megabyte for bit-map graphics, 
512K bytes for font emulation; and 512K 
as an input buffer. The unit also comes 
with a printer utility called QLX 
(QuadLaser executive). The IBM PC- 
compatible program lets you select printer 
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emulation, fonts, page orientation, and 
page margins and dimensions. 

Quadram also provides a font-design 
program called QuadFont with the Quad- 
Laser. With it you create your own bit- 
mapped font or modify one of the exist- 
ing fonts to your liking. 


Performance 
I ran the standard BYTE benchmarks for 
dot-matrix and daisy-wheel printers and 
printed a large file to measure the 
machines’ throughput (see table 1). 
Like copiers, laser printers take some 
time to warm up when you first turn them 
on. The Canon-engine machines all took 
Just Over one minute to get ready for print- 
ing. (Note: The additional 20 seconds for 
the QMS Kiss includes the time it takes 
to print a power-on status page at the end 
of its warm-up.) The QuadLaser was just 
a bit faster with its 50-second start-up 
time, but the difference is not really 
noticeable in a work environment. In a 
typical office, a laser printer is turned on 
in the morning and left running all day. 
For the single-page character-speed 
benchmark, I used a BASIC program to 
time how long each printer took to pro- 
duce a page containing 50 lines of 80 
capital 4s. Although the times were all 
close, the Model 630/8-E proved to be the 
fastest at 19:74 seconds. It was followed 
by the QMS Kiss (20.31 seconds), the 
QuadLaser (21.02 seconds), and finally 
the Canon LBP-8 (23.15 seconds). For all 


Table 1: Benchmark results. Single-page times are in seconds; all other 


times are in minutes:seconds. 


Warm-up time with room temperature 
about 75? Fahrenheit 


LBP-8 

Model 630/8-E 
QMS Kiss 
QuadLaser 


1:18 
1:17 
1:38 
0:50 


Single-page time 
LBP-8 

Model 630/8-E 
QMS Kiss 
QuadLaser 


23.15 
19.74 
20.31 
21.02 


40K-byte Shannon text time 
LBP-8 

Model 630/8-E 

QMS Kiss 

QuadLaser 


4:31 
6:25 
4:20 
4:37 


200K-byte 
text file time 
LBP-8 

Model 630/8-E 
QMS Kiss 
QuadLaser 


62 pages Pages per 
minute 


11:30 5.4 
20:37 3.0 
8:53 7.0 
8:29 73 


Warm-up time measures how long each printer takes to get ready to begin printing 
after being off for an hour. Single-page time measures how long it takes each printer 
to print a single page made up of 50 lines, each containing 80 As. The 40K-byte 
Shannon test measures how long it takes each printer to output a file composed of 
the standard Shannon text repeated multiple times, which approximates average 
English frequency of characters. The 200K-byte text-file test measures how fast each 
printer outputs a 62-page document. Pages per minute is an average based on the 
number of pages printed divided by the total time required. The QuadL aser unit 
used for this review had less built-in memory and fewer fonts than the now-standard 
configuration; the BDS printer used was a non-enhanced version with less memory 
and only Diablo 630 emulation plus ISO code support. 
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the benchmarks, all the printers were 
emulating a Diablo printer except the 
QuadLaser, which was emulating the 
Qume Sprint printer. 

It is not accurate or fair to benchmark 
a laser printer on just a single printed 
page, however. A considerable amount of 
time is required at the beginning of each 
print run due to font-initialization re- 
quirements. For that reason, I timed the 
printers on some multipage jobs. 

I ranthe standard BYTE Shannon test, 
but instead of printing just 573 characters, 
I copied the test characters repeatedly until 
I had a 40K-byte test file and printed it 
using WordStar version 3.3. This time the 
QMS Kiss was the fastest, taking 4 
minutes and 20 seconds to print the file’s 
12 pages. 

Finally, I put together a text file that 
yielded 62 pages of single-spaced copy. 
It was made up of Chapter V, Section 21 
of Strunk and White's 7he Elements of 
Style (third edition), repeated 25 times and 
was about 200K bytes long. The Quad- 
Laser won this contest at 8 minutes and 
29 seconds. A close second was posted by 
the QMS Kiss, which took 8 minutes and 
53 seconds. These minor differences in 
speed are not significant, depending on 
buffer size and the resulting interaction 
with the host computer's software. 

The maximum page-printing rate of all 
four printers, based on the print engine 
used, is eight pages per minute. Printers 
do not actually achieve that speed because 
of the longer time it takes for printing the 
first page, as well as other software 
factors. 

One final general note about perfor- 
mance. All four printers worked out of the 
box with no coddling. Over 1500 sheets 
of letter-size paper went through these 
printers during the course of this review 
without a single paper jam. I only wish 
that my own dot-matrix printer could 
claim as much reliability and func- 
tionality. 

For sheer value, the QMS Kiss stands 
out as the obvious winner. It costs just 
$1995 and offers a good variety of emula- 
tions, ample memory, a wide selection of 
resident fonts, and the availability. of 
downloaded fonts. However, a need for 
special applications could point you 
toward one of the other printers. For in- 
stance, your needs might find a perfect 
match in the text-amplification feature of 
the BDS Model 630/8-E, the ISO-com- 
mand support of the Canon LBP-8, or the 
automatic paper sorting, large memory, 
and host computer software included with 
the Quadram QuadLaser. 8 


Arthur Little (2 Juniper Dr., Amherst, NH 
03031) is a senior technical writer at 
Charles River Data Systems. 


Any Software. 
Any Monitor. Any Time. 
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Any Software on Any Software on a Any Software on an RGB 
an EGA Monitor TTL Monochrome Monitor Color Monitor’ 
(or Compaq Portable)’ (or Composite, IBM Portable) 


Upgrade to EGA without an EGA Monitor 

The unique ATI EGA WONDER allows upgrade to the 
new EGA graphics standard without the purchase of an 
expensive EGA monitor. EGA WONDER runs EGA, CGA, 
MDA, Hercules and 132 column software on EGA Color, 
RGB Color, TTL Monochrome and Composite monitors. 
Extremely flexible, EGA WONDER maintains downward 
compatibility to both existing software and existing 
monitors. On the internal monitor of a Compaq PC 
Portable, EGA WONDER displays EGA, CGA, MDA and 
Hercules software via an optional expansion module.’ For 
EGA monitor users, the ATI EGA WONDER improves 
the display of CGA software by producing high resolution 
8x14 text and double scanned graphics, Old CGA software 


Suggested 
list price 


Trademarks IBM PC Portable~EGA CGA MDA - International Business Machines - Compaq- 
Compaq Computer Corporation — Hercules - Hercules Computer Technology - Polaroid Palette - 
Polaroid Corporation. 


1. Any Software, Any Monitor, Any Timeapplies to IBM graphics, standards, monitors, software. 


2. Optional Compaq Expansion Module (no 132 Columns) Suggested list price $99, 
3, EGA, MDA, Hercules software displayed via interlacing. Flickering effect of interlacing 
reduced with purchaseof anti-glare screen filter. 


Inquiry 3! 


isnow displayed with EGA quality. Completely compatible 
to IBM's EGA, ATI’s EGA WONDER performs smooth 
scrolling, pixel panning and windowing. No memory modules 
are required because 256K of video memory is a standard 
feature. EGA WONDER is the only card able to display 
EGA software on the internal monitor of both the IBM PC 
Portable and the Compaq PC Portable. EGA WONDER 
provides an NTSC Composite signal for interface to a 
Polaroid Palette. 


SoftSense Automatic Mode Switching 

User friendly and easy to use, the ATI EGA WONDER 
has built-in SoftSense Automatic Mode Switching. It is 
actually able to sense and automatically switch between 
EGA and CGA color modes or between EGA, MDA and 
Hercules monochrome modes. The ATI EGA WONDER 
is compatible at the hardware level to the IBM Enhanced 
Graphics Adapter, the IBM Color/Graphics Adapter, the 
IBM Monochrome Display Adapter and the Hercules 
Graphics Card to minimize software incompatibilities. 


EGA WONDER is now available from all major computer 
stores, call ustoday at (416) 477-8804 for more information. 


FIECHNOLOGIES INC. 
Technology you can Trust. 
pem 


ATI Technologies Inc., 450 Esna Park Dr., 
Markham, Ontario, Canada L3R 1H5. TLX. 06-966640. 
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QUALITY: YESTERDAY, TODAY AND TOMORROW — PC INNOVATIONS 


PIC AT 1800 + $ 995% 
NEC APC IV...CALL US 


* 512K RAM Expands to IMB 
* 33% Faster Than IBM AT 

* 1.2MB Floppy Drive 

* 8/6 MHZ CPU 80286-8 

* USABIOS Fully Compatible 
* Clock/Calendar W/Battery 
* Hard Disk/Floppy Controller 
* ATStyle Keyboard 

* 195 Watt Power Supply 

* 48 Hour Burn In 

* Full Documentation 

* Includes Setup Software 

* One Year Limited Warranty 


Made in U.S.A. Enhanced Keyboard Available 


10 MHZ Systems Available 

PIC YOUR MONITORS 

NEC Multisync ........... $569 
| РЕ БЕД. orire $429 

PECUA ЖИНИ TIT 6309 

PIC YOUR BOARDS 

Everex ЕбА.............. $229 

4 7 er sid $199 

PIC Monographica......... $95 

AT multifunction 

Up te МВ .............. $169 

PIC COMMUNICATIONS 

Everex 1200 INT .......... $119 

Everex 2400 INT ......... . $229 

US Robotica 1200 INT, ..... $109 

PIC YOUR PRINTERS 

— н —Á 4 

IONE 1000 ........... 
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PC Scheme: 


A Lexical LISP 


PC Scheme version 2.0 from 
Texas Instruments is a low-cost 
($95) implementation of Scheme 
that supports the DOS file sys- 
tem, windows, and graphics. It 
runs under PC-DOS and MS- 
DOS 2.0 or later and requires 
either dual disk drives or one floppy disk 
drive and a hard disk. The package is self- 
contained with an EMACS-style editor, 
EDWIN, which is customized for LISP, 
and a structure editor, EDIT. While PC 
Scheme requires a minimum of 320K bytes 
of memory, you must have 512K to use 
EDWIN. Three versions of PC Scheme are 
included with the system for running in 
conventional, expanded, or extended mem- 
ory. The expanded and extended versions 
can address up to 2 megabytes of memory. 

Scheme is a dialect of LISP developed 
by a team led by Gerald Jay Sussman and 
Guy Lewis Steele Jr. at MIT for experi- 
mentation with programming semantics 
and style. It is implemented as an incre- 
mental, optimizing p-code compiler suit- 
able for developing applications for 
distribution, although not as stand-alone 
executable files. 

A unique feature of Scheme is the lex- 
ically scoped variable definitions that give 
it a block structure similar to that found 
in C and Pascal. Traditionally, variables 
in LISP have had dynamic scope, mean- 
ing that their values are determined by the 
environment in force when the procedure 
requiring the variable is called. With lex- 
ical scoping, the value of a variable is 
determined by its definition environment. 
In Scheme, lexical scoping of variables is 
the default, but you can specify dynamic 
variable bindings. Another feature unique 
to Scheme is that every object is first 
class. This means that all objects can be 
passed as arguments and returned as 
results from procedures. PC Scheme also 
has a continuation-style execution en- 
vironment, which I will describe later. 


Tail Recursion 


Scheme's lexical-scoping mechanism 
allows efficient compile-time optimization 


«— Inquiry 6! 


William G. Wong 


A powerful tool 


for learning programming style 


and semantics 


of tail-recursive functions. Tail recursion 
is used in listing 1. The function length 
returns the size of a LISP list. The let func- 
tion defines find__length as a local vari- 
able that is a function. The find__length 
function call within the find__length 
definition is tail-recursive because the value 
it returns is also the value of the initial 
find__length function call. There is no 
need to consume stack space by making the 
inner find__length into a normal function 
call. Instead, this can be viewed as a GOTO 
that changes the parameters being used. 
This is similar to a loop statement in other 
languages but much more general. 

This form of GOTO-like behavior is 
called a continuation-style environment. 
A continuation is a function that takes one 
argument and contains the information 
necessary to continue computation at a 
particular point. Each function can be 
viewed as taking a continuation as an im- 
plicit parameter. The continuation is 
called with the result of the last expres- 
sion in a function definition. When 
evaluating a function’s parameter, the con- 
tinuation the function was called with is 
saved, and a new continuation is passed 
to each expression evaluation so that the 
parameter value can be obtained. For ex- 
ample, the (add1 size) function is passed 
aS a continuation that uses the result as 
a parameter to the subsequent find__ 
length call. The latter is performed not 
with a new continuation, but with one 
passed to the initial find__length call. 

The use of continuations is useful in ex- 
plaining how tail-recursion optimization 
works and how recursive function defini- 
tions can actually be compiled into inter- 
active code. But PC Scheme actually 
makes the continuation accessible to the 
programmer via the call-with-current-con- 
tinuation, or call/cc. The call/cc expres- 


sion is a function of one argu- 
ment, which in turn is also a 
function of one argument and 
looks like this: 


(call/cc (lambda (x) exp)) 


The lambda expression is a function 
whose argument is bound to x. The exp 
expression is the code body for the 
lambda function. If the continuation, x, 
is encountered with some value during the 
evaluation of exp, then this value will be 
returned as the result of the entire call/cc 
function, and execution will continue at 
the point where the call/cc function was 
invoked. For example, 


(call/cc (lambda (x) (+ (x 4) 5))) 


The result of the call/cc function is 4, and 
the intervening + function is never per- 
formed because the x function invocation 
goes directly back to the point where 
call/cc was invoked. 

This is essentially a LISP-style catch/ 
throw function, where the catch function 
is similar to call/cc and throw is similar 
to the x parameter. However, the PC 
Scheme approach uses a named variable 
instead of a tag. The simplest use of con- 
tinuations is as escape procedures in ex- 
ception handlers, but you can also use 
them for implementing event simulation, 
nonblind backtracking, multiprocessing, 
and coroutines. 

PC Scheme's use of lexical scoping pro- 
vides fast access to function parameters 
and allows efficient implementation of 
closures. A closure is a function where all 
local variables are kept with respect to the 
function. For example, 


(define (ааах x) (lambda (y) (+ x у))) 


continued 


William G. Wong is president of Logic 
Fusion and a developer of systems and ap- 
plications software. He can be contacted 
at Logic Fusion Inc., 1333 Moon Dr., 
Yardley, PA 19067 
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PC Scheme (version 2.0) 


Type 
LISP compiler and development 
environment 


Company 

Texas Instruments 
PO. Box 655012 
Mail Station 57 
Dallas, TX 75265 
(800) 527-3500 


Format 
Two 5%-inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible (320K- 
byte minimum); two floppy disk drives or 
one floppy disk drive and one hard disk 
drive 


Software 
PC-/MS-DOS 2.0 or higher 


Documentation 
113-page users guide 
265-page language reference manual 


Price 
$95 


Is a function that returns a function that 
has a local variable of x. The function 
takes one parameter, y. Each invocation 
of ааах creates a new closure with a cor- 
responding x value. The (addx 5) and 
(addx 10) statements produce closures 
where x has a value of 5 and 10, 
respectively. 

The idea of a closure is extremely 
powerful, and PC Scheme uses this idea 
in a number of areas. Some typical uses 
include comparison functions with a 
specified accuracy, generator functions 
(random numbers), and streams. 


Data Types 
PC Scheme provides the data types found 
in most LISP implementations. This in- 
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cludes 15-bit signed integers, variable- 
precision integers with up to 9520 decimal 
digits, IEEE floating-point numbers, 
character strings of up to 16K bytes, vec- 
tors with up to 10,921 elements, and LISP- 
style lists. 

PC Scheme supports numbers with a 
full complement of functions including 
trigonometric, exponential, and useful 
mathematical functions such as greatest 
common denominator (gcd) and least 
common denominator (lcd). You can 
manipulate strings using functions as com- 
plex as substring-move-eft! and sub- 
string-move-right!, in addition to sub- 
string-find-previous-char-in-set. The 
functions are sufficient to allow imple- 
mentation of an EMACS-style text editor 
in PC Scheme. 


ПО Support 

PC Scheme supports text files with 
sequential-file access. Binary-file access 
is available by reading a character at a 
time. One serious limitation is that the 
package does not provide random-file 
access. 

PC Scheme supports multiple character- 
oriented windows. Scrolling is automatic, 
and you can use pop-up windows as an 
alternative to regular windows. The ap- 
plication must control overlapping win- 
dows. Graphic functions are cursor- 
oriented; for example, draw-line-to takes 
two parameters, x and y, where the line 
is drawn from the current graphics cur- 
sor to the new point. This new point is 
the new value of the graphics cursor. The 
graphic functions access the entire screen 
directly, independent of the windowing 
scheme. 


System Interface 

You can interface PC Scheme programs 
to DOS and other programs using the dos- 
call procedure or the sw-int facility. The 
dos-call procedure lets you call other pro- 
grams with a .COM or .EXE extension. 
Procedures are also provided for deleting, 
renaming, or copying files and getting a 
directory or size of a file. You can call 
memory-resident assembly language or 


Listing 1: This recursive implementation of a function to find the length 
of a list causes no net growth of the stack because the PC Scheme 
compiler optimizes the tail-recursive call to find. length. 


(define TP? list) 
let ((find length 


(1 ambda dg. size) 
if (atom? list) 
size 
(find ength eu 1263 


list 


(find length list 0) )) 
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Lattice C functions from PC Scheme by 
installing them as an interrupt service 
routine and then invoking the interrupt 
with the sw-int function. 

The two methods provided for interfac- 
ing PC Scheme to other languages are not 
the best. The dos-call procedure would 
be inappropriate for calling a function that 
you want to use repetitively because it is 
slow and takes a lot of memory. Using the 
sw-int function might be good for 
repetitive functions, but installing a func- 
tion as memory-resident is complicated. 
It would be much better if PC Scheme 
could produce object files that could then 
be linked to object files compiled with 
other languages. 


Object-oriented Programming 

PC Scheme supports an object-oriented 
programming system similar to the 
LOOPS and Flavors system found on 
LISP machines. The PC Scheme system 
is called the Scheme Object-Oriented Pro- 
gramming System, or SCOOPS. 

SCOOPS supports multiple and dynam- 
ic inheritance. This allows you to build an 
object-class definition from a set of other 
objects. For example, a boat object could 
be composed of a moveable object with 
a location, direction, speed, and weight 
plus an object that can carry other objects 
with attributes such as capacity and cur- 
rent contents. SCOOPS does not support 
a hierarchical class system, as the one in 
Smalltalk. 

Objects are associated with a class, and 
each class may contain variables common 
to all objects of the class. The class is also 
the common repository for methods, or 
functions, that can be invoked through an 
object. Objects may contain variables that 
are distinct for each object. A method is 
invoked using the send function, as in 


(send boat-object set-speed 100) 


The actual process used by send to invoke 
the method corresponding to set-speed 
is hidden so that the compiler can make 
optimizations when possible. 


Multitasking 
PC Scheme supports multitasking through 
the use of engines and continuations. An 
engine is an object that can be set up to 
run for a specified number of ticks. In PC 
Scheme, the length of a tick depends on 
the system clock. An engine is created 
using the make-engine function, which 
takes a function with no parameters. The 
result is a function, or closure, that takes 
three parameters: the number of ticks, a 
success-continuation function, and a 
failure-continuation function. 

You run an engine by calling the func- 
tion with the three parameters. The engine 


executes its internal function for the 
number of ticks specified or until the 
engine-return function is executed. You 
invoke the failure-continuation function 
with a single parameter, which is a new 
engine with the same internal function as 
the initial engine. You can use this again 
and again until the engine-return func- 
tion is finally used. In this case, the suc- 
cess-continuation function is invoked. 

The success-continuation function takes 
two parameters: the parameter to the 
engine-return function that caused the 
success-continuation function to be in- 
voked and the number of ticks remaining. 
This setup allows a multitasking executive 
to service system requests from processes 
that are run as engines. 

The continuation-passing approach to 
Scheme is important here because the 
stack does not continue to grow as each 
of the continuations is invoked. Instead, 
the execution process can be viewed as 
moving from a user process within an 
engine to the executive and then directly 
into another user process. 

The approach allows you to build a 
time-slice multitasking system. In theory, 
real-time interrupts could be supported, 
but these have not beenimplemented. The 
actual details of the executive are left to 
the programmer. PC Scheme provides a 
number of support functions to assist in 
the implementation of such a system, but 
no examples are provided. Unfortunate- 
ly, developing such a system may be 
beyond the interest or capability of many 
programmers unfamiliar with Scheme. 

References to some good articles on the 
sub ject are in the documentation’s bibli- 
ography, but many of them, such as ACM 
conference records, may be difficult to ob- 
tain. They also tend to be at a rather 
academic level. More suitable examples 
should have been provided with the 
package. Various examples would be ap- 
propriate because techniques to implement 
secure operating systems and various 
scheduling methods are difficult to work 
out from scratch. PC Scheme provides a 
great way to experiment with these tech- 
niques if you can figure out how to set 
them up. 

Although it is a dialect of LISP, PC 
Scheme differs greatly from conventional 
LISP implementations. Using the system 
is the only good way to learn and ap- 
preciate all its facilities. 


Editors and Debugger 

PC Scheme comes with two editors: EDIT 
and EDWIN. EDIT is a command-driven 
structure editor that edits data structures 
in memory. It is useful for working with 
LISP lists directly, especially circular lists. 
Because this editor works on a tree com- 
prised of pairs and atoms instead of strings 
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or files of characters, it takes a bit of prac- 
tice to become proficient with EDIT. 

The EDWIN editor is a screen-based 
text editor patterned after EMACS with 
LISP-specific support. It uses some of the 
function keys and many control-key se- 
quences. You can load and save text files 
as you can with conventional text editors. 
In addition, you can evaluate Scheme ex- 
pressions directly from within the editor. 
EDWIN's response time is a bit slow on 
a PC XT. The editor could not display the 
characters as I typed them unless I typed 
very slowly. The response time is accept- 
able on a PC AT, however. Both editors 
are written in PC Scheme. However, their 
source code is not provided, so user modi- 
fications or enhancements are out of the 
question. 

The debugging facilities give you flex- 
ibility in tracing procedures and setting 
both conditional and unconditional break- 
points. The debugger is invoked when a 
breakpoint or error is encountered. It 
allows single-character control-key func- 
tions that provide information about the 
current environment. You can examine 
and change variables and evaluation status. 

A compiler debug flag is available that 
allows you to compile functions with 
enough information to let you view func- 
tions while debugging a program and 
determine what is going on. Setting the 
debug flag to true cancels some of the op- 
timization; functions compiled using this 
mode operate three to four times slower. 
Also, because additional information is 
saved, the program may no longer fit in 
memory. 


Documentation 
PC Scheme comes with two manuals: a 
language reference manual and a user's 


guide. They are relatively complete and 
well organized with sufficient examples to 
allow you to use the system to a limited 
degree. Unfortunately, they are insuffi- 
cient for learning about how to apply all 
the features found in PC Scheme. 

The documentation includes tables or- 
ganized by function, and the index and 
bibliography are invaluable. Function 
definitions are listed alphabetically. The 
documentation lists a number of system 
limits such as the maximum string size in 
bytes, but many other necessary pieces of 
information are left out. For example, 
there is no way to find out what the mem- 
ory requirements are for lists or function 
invocations. These details are critical 
when applications become large in com- 
parison to the amount of available 
memory. 

The documentation recommends the 
book Structure and Interpretation of Com- 
puter Programs by Harold Abelson and 
Gerald Jay Sussman with Julie Sussman 
(MIT Press, 1985). This book should have 
been included as part of the package, as 
most people unfamiliar with Scheme will 
find PC Scheme confusing without it. 
This group includes most LISP program- 
mers, except possibly those who have used 
full Common LISP or Scheme-like imple- 
mentations. 


Benchmarks 

I tested PC Scheme using a number of 
simple benchmark procedures, each per- 
formed 5000 times (see table 1). The cons 
test takes a nil list and inserts nil as the 
first element. Integer addition and multi- 
plication tests add and multiply 1 by 2. 
The floating-point addition and multipli- 
cation tests add and multiply 1.2 by 


continued 


Table 1: A comparison of benchmarks performed on PC Scheme, Golden 
Common LISP, and Waltz LISP. Each test was run 5000 times. The Dummy 
NOP operation is simply a function call that returns a null value, which 
is used to calibrate the loop. All other times include the loop time as well. 


All times are in seconds. 


Golden Common 


Tact Nama PC Scheme 90 I ISP 101 Waltz LISP 501 

Dummy NOP 7 15 16 

cons test 11 18 18 

Integer addition 11 18 19 

Integer multiply 11 18 20 

Floating-point addition 22 26 — 

Floating-point 

multiplication 32 30 — 

| Global assignment 11 17 

Local assignment 7 — — 

List indexing 234 26 

Vector indexing 10 18 — 

otring indexing 10 18 
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234324.3. The global-assignment test 
assigns the list (1 2 3) to a variable. The 
local-assignment test, performed only for 
PC Scheme, defines a variable local to the 
function and assigns the list (1 2 3) to it. 
The list-, vector-, and string-indexing tests 
define a 128-element list, vector, and 
string, respectively, and access the 120th 
element. 

I did not perform the file read and write 
functions because PC Scheme does not 
support a string-read function. For com- 
parison, I also tested Golden Common 
LISP 1.01 and Waltz LISP 5.01. These two 
packages do not have lexical scoping, so 
the local-assignment test does not apply 
to them. Also, because they are inter- 
preters, their tests should be expected to 
run slower than the compiled PC Scheme 
code. In most cases, however, the inter- 
preters did not lag far behind PC Scheme, 
and in list-indexing they beat the compiler. 
Waltz LISP does not support floating- 
point numbers or vectors. (For more in- 
formation on Waltz LISP, see my review 
of BYSO LISP and Waltz LISP in the July 
1986 BYTE. [Editor’s note: Benchmark 
programs for PC Scheme, Waltz LISP, and 
Golden Common LISP are available on 
disk, in print, and on BIX. See the insert 
card following page 352 for details. 
Listings are also available on BYTEnet. 
See page 4.] 


Summary 
PC Scheme is a good product with much 
potential and only a few deficiencies. The 
reading and compiling of programs was 
slow, as was the overall response of the 
screen editor, EDWIN. The latter might 
be improved with additional built-in func- 
tions or by optimizing some critical func- 
tions, but this is speculation since the 
source for EDWIN, which is supposed to 
be written with PC Scheme, is not pro- 
vided. It would have proven to be a useful 
example of how to use PC Scheme. 
The two areas that really need work are 
the file support and interfaces to other lan- 
guages. File support needs to be en- 
hanced, especially random-file access and 
binary-file support. The interface to other 
languages would be improved if PC 
Scheme could produce object files that 
could then be linked to object files com- 
piled by other languages. Another much- 
needed addition is the generation of stand- 
alone executable files (.COM or .EXE). 
PC Scheme is suitable as a learning tool 
and for a number of symbolic and graphic 
applications. However, it lacks major 
features such as random-file access, for- 
matted output, record structures, and fixed- 
point arithmetic necessary for accounting 
or numeric processing. Sufficient enhance- 
ments could easily make it into a power- 
ful general-purpose language. 8 
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Concurrent PC DOS 


Wayne Rash Jr. 


Digital Research first attempted to meet 
the needs of multitasking users with multi- 
user MP/M, and later with Concurrent 
CP/M. Now Concurrent PC DOS com- 
bines the capabilities of both these prod- 
ucts in a system that runs multiple 
programs simultaneously and supports 
external terminals as well. Concurrent PC 
DOS runs software written for both 
MS-DOS and CP/M-86 in a menu-driven 
windowing operating environment that 
provides extensive on-line help. 


Compatibility 

Concurrent PC DOS version 5.0 ($395) 
runs on the IBM PC, PC AT, and close 
compatibles such as Compaq, AT&T, and 
Zenith computers. Digital Research pro- 
vides a complete list of computers that 
Concurrent PC DOS supports. 

Your system must have at least 256K 
bytes of memory (Digital Research recom- 
mends 512K bytes) and one double-sided 
floppy disk drive to run Concurrent PC 
DOS. (Two floppy disk drives or a flop- 
py disk drive and ahard disk drive should 
be considered the practical minimum.) 
Concurrent PC DOS supports a color 
monitor if you have one. 

Version 5.0 of Concurrent PC DOS also 
supports the Lotus/Intel/Microsoft Ex- 
panded Memory Specification (EMS) as 
well as the Enhanced Expanded Memory 
Specification supported by Ashton-Tate, 
Quadram, and AST Research. Concurrent 
PC DOS can use either of these memory- 
expansion systems to increase the amount 
of memory available to applications (both 
support 8 megabytes of RAM). This will 
allow you to run several large programs 
at the same time. 

Because it is a large, flexible operating 
system that contains many utilities, Con- 
current PC DOS takes up a lot of disk 
space (you will need a little more than 1 
megabyte). Concurrent PC DOS comes on 
four 5'4-inch floppy disks and includes a 
Card File program, a text editor, a Printer 
Manager program, and the operating sys- 
tem support software. 

Concurrent PC DOS supports all 
CP/M-86 software and most major MS- 
DOS software. There are some restrictions 
on the use of MS-DOS software, but most 
major programs including Lotus 1-2-3, 
WordStar, and dBASE III will run well. 
Digital Research provides a list of MS- 
DOS software that has been tested with 
Concurrent PC DOS, and it notes any 
special concerns involved with running it. 


Installation 

To install the software, floppy disk users 
need only press a key. The disk copying 
operations are handled via a single menu 
selection and use a program that identifies 
the disk format on the original disk and 
formats the target disk accordingly. Con- 
current PC DOS handles MS-DOS- and 
CP/M-formatted disks with equal facili- 
ty. The installation process requires only 
that you insert disks when directed. 

Hard disk installation is also handled 
automatically. Digital Research makes 
things easy for the user by acknowledg- 
ing the predominance of MS-DOS and 
finding ways to work within it. You can 
install Concurrent PC DOS in a subdirec- 
tory on your MS-DOS-formatted hard 
disk and run it from there. This allows you 
full access to all the MS-DOS directories 
and device drivers that do not exist for 
Concurrent PC DOS. For example, I was 
able to use the Xerox 6060 mouse with 
the Concurrent PC DOS File Manager. 

During the installation process, Concur- 
rent-PC DOS creates a subdirectory called 
CON-DOS and then modifies your 
AUTOEXEC file so that you can run 
either MS-DOS or Concurrent PC DOS. 
You can also boot automatically from 
Concurrent PC DOS or create a disk par- 
tition devoted to Concurrent PC DOS. If 
you choose to use a CP/M-formatted disk, 
you are forced to use the CP/M user levels 
instead of the more flexible hierarchical 
directory structure of MS-DOS. 

Using the CP/M-formatted disk has one 
significant advantage, however. You are no 
longer restricted by the MS-DOS 
32-megabyte limit on disk size. The user’s 
manual does not specify the maximum 
disk size that is supported, although 
earlier versions of the system were said 
to support any size disks available. Con- 
current PC DOS had no trouble with 
40-megabyte drives. 


Running Concurrent PC DOS 
If Concurrent PC DOS is on your hard 
disk subdirectory, you'll first become 
aware of it when MS-DOS starts running 
the AUTOEXEC file. You will be asked 
if you want to run Concurrent PC DOS. 
If youtype Y, a message appears that says 
the system is loading. Next you see a sign- 
on screen that invites you to press FI to 
see a menu or Esc to get the system 
prompt. 

If you press Esc, the familiar С> 
prompt appears. Many of the commands 


from MS-DOS perform their familiar 
functions, as do most of the CP/M-86 
commands. In many instances the com- 
mands overlap functions. You can copy 
‘files using either the MS-DOS COPY 
command or the PIP command from 
CP/M. In both cases the commands re- 
tain their normal syntax. 

Concurrent PC DOS runs programs si- 
multaneously by using virtual consoles. 
You can use each of these consoles just 
as you would a single-user console, and 
you can switch from one to another. To 
switch consoles, you press the Ctrl key 
followed by a number (1 through 4) on the 
keypad. You can, if you wish, create win- 
dows for one or more consoles that allow 
you to see more than one program run- 
ning at a time. 

Once you start a program, you can 
switch to another virtual console while 
that program runs. There are some restric- 
tions on this; for instance, some MS-DOS 
programs, such as dBASE III and Lotus 
1-2-3, ignore the operating system and 
write information directly on the screen. 
When this happens you can get screen out- 
put from a console that is switched out. 
Concurrent PC DOS allows you to sus- 
pend operation of an MS-DOS program 
unless its console is selected. 


File Manager 

If you prefer to use menus, the File Man- 
ager allows you to perform all system func- 
tions by selecting a command with a high- 
lighted cursor and pressing Enter. (I used 
the optical mouse on the Xerox 6060.) 

If you run a program from the File 
Manager, Concurrent PC DOS returns to 
it whenthe program finishes running. Any 
command that makes reference to a file 
allows you to indicate your file choice by 
moving a marker to the one you select and 
pressing Enter. If you want to type a text 
file, for example, you use the arrow keys 
or a mouse to move the cursor to the 
TYPE command, and press Enter. As 
soon as you do this, you will see an ar- 
row pointing to directory entries on the 
screen. Again you move this arrow around 
with the arrow keys or the mouse until it 
points to the file you want, and press 
Enter. The file is printed on your screen, 
and then you are returned to the File 
Manager. You can also type in a com- 
mand, if you wish. 

Below the screen containing the direc- 
tory information is a line that displays 
Help messages, and beneath that is amenu 
that shows the assignments of the function 
keys. You can reassign the function keys 
if you choose to do so. 


Status Line 
With an operating system that performs as 
many functions simultaneously as Con- 
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current PC DOS, it’s very important that 
you know what is going on at any time. 
For this reason, Concurrent PC DOS in- 
cludes a status line at the bottom of the 
screen that tells the name of any programs 
that are running, the printer assigned, any 
disk drives that are in use, and the time. 
The time does not make use of the 
clock/calendar installed in some com- 
puters. Concurrent PC DOS does not keep 
very good time in all cases. On the Xerox 
6060, the clock gained about two minutes 
per hour, while on a Zenith Z-148, the 
time was accurate. 

If you are running more than one pro- 
gram at a time with Concurrent PC DOS, 
you can watch the status line change as 
programs are loaded or when execution 
finishes. This alerts you when you need 
to change virtual consoles or perform 
other steps in a process. The status line 
also shows the progress of a program 
being executed automatically using a batch 
or submit file. 


Running MS-DOS Programs 

There are a number of restrictions on the 
use of MS-DOS programs in Concurrent 
PC DOS. Most of these restrictions 
revolve around screen use by the software. 

Another consideration is the use of 
memory. Concurrent PC DOS allocates 
memory automatically for CP/M-86 pro- 
grams, but MS-DOS programs react dif- 
ferently. Sometimes a program can grab 
all the available memory even if it is not 
going to use it. Therefore, Concurrent PC 
DOS allows you to designate a specific 
amount of memory for MS-DOS applica- 
tions. 

Most MS-DOS applications run well, 
but a number of programs, most of them 
system utilities, do not. These include 
FORMAT and CHKDSK. Sometimes 
nothing happens if you try to execute one 
of these programs, and at other times a 
program can lock up a console, requiring 
a reset of the computer before you can use 
that console again. Fortunately, the other 
consoles usually are not locked, so you 
can save other information before you per- 
form the reset. 


Multiuser Operation 
Concurrent PC DOS's value really shows 
when you realize how easy and inexpen- 
sive it is to install multiuser operations. 
If your computer has a serial port, all you 
need to set up a multiuser system is either 
an ASCII terminal and a cable or another 
computer running a terminal emulation 
program. 

A number of restrictions apply to using 
a serial terminal, since most single-user 
applications aren't written with this in 
mind. Nevertheless, many programs will 
run very nicely, including the MS-DOS 


Concurrent PC DOS version 5.0 


Type 
Multiuser multitasking operating system 


Company 

Digital Research Inc. 
60 Garden Court 

P. О. Box DRI 
Monterey, CA 94942 
(408) 649-3896 


Format 
Four 5Vs-inch floppy disks 


Computer 
IBM PC, XT, AT, and many close 
compatibles 


Necessary Hardware 

One double-sided, double-density floppy 
disk drive and 256K bytes of RAM (512K 
recommended) 


Documentation 
250-page users manual 
150-page reference manual 


Price 
$395 


and CP/M-86 versions of dBASE II and 
some versions of WordStar. 

Although the multiuser mode works 
quite well, you may have a problem get- 
ting it started, especially if you're using 
a computer running in terminal emulation. 
The Concurrent PC DOS manual provides 
relatively little information on the multi- 
user mode or the proper hardware connec- 
tions. 

On the other hand, the software that sets 
the serial port parameters is well explained 
and easy to use. The Setport program sets 
up the communications details, and the 
Setup program configures the serial ports 
for multiuser terminals or printers. Both 
programs make use of menus and func- 
tion keys. 

Once everything is set up, using your 
terminal is like using the host computer. 
The only time you know that you're in a 
multiuser environment is when both users 
try to access the disk drive at the same 
time; there will be a brief delay for the 
user who tries last. Otherwise the system 
shows little effect from splitting itself be- 
tween users. You should note, however, 
that I reviewed Concurrent PC DOS using 
an 8-MHz Xerox 6060 with a hard disk 
and an IBM PC AT. System response 
could vary with other machines. 

continued 
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Once you have the operating system 
communicating with your terminal, you 
must take care of a few other details. Any 
programs that you anticipate might be 
used in more than one window or by 
multiple users have to be set to read-only 
status. In addition, you must be careful to 
choose terminal control codes that both 
your computer and your terminal will 
understand. This may take some trial and 
error. Unfortunately, Concurrent PC DOS 
does not use the ANSI.SYS device driver 
in the same manner as MS-DOS, so you 
must find an alternative device driver. 


Utilities and Applications 

Several useful programs come with the 
operating system. Concurrent PC DOS 
also includes versions of most of the utility 
programs supplied with both CP/M and 
MS-DOS. 

The DR Edix text editor allows you to 
edit and display text in any of four win- 
dows. It works well for writing programs, 
memos, and the like, and while it's not 
designed to replace a full-fledged word 
processor, it does provide full-screen 
editing, unlike MS-DOS EDLIN and 
CP/M ED. 

The Card File program is designed to 
perform as an electronic Rolodex. It is set 
up to handle the same type of information 
that you would have on a telephone file, 
and it has space for comments. You can 
search for information by field, look 
through all the cards, and use the program 
to print mailing labels and index cards. 

The Printer Manager is a necessity for 
a system that may have three users and 
multiple printers. This program puts print- 
ing jobs into a queue, assigns them to the 
proper printer as requested, and formats 
the text where necessary. You can run the 
Printer Manager from a menu, or you can 
enter the necessary information from the 
command line, making it easier to load the 
print queue using a batch file. 


Documentation 

For the most part the user's manual is very 
clear, has excellent illustrations, and is well 
indexed. Still, there are areas that can be 
improved. The discussion on terminal in- 
stallation is probably the weakest. Discus- 
sions of multiuser operations are scattered 
throughout the manual. This information 
needs to be presented completely, and it 
should be collected in a single place. Tech- 
nically inclined users would benefit from 
expanded explanations of printer installa- 
tion and from information about how to 
write programs that take advantage of the 
capabilities of Concurrent PC DOS. 


The Bottom Line 
Many small businesses need to be able to 
share information but don't want to pay 
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for additional computers or for a local area 
network to connect them. Provided that 
the software they need will work with 
Concurrent PC DOS, this can be a very 
good approach. 

Still, this is notthe answer for everyone, 
since there is some MS-DOS software that 
will not run under Concurrent PC DOS, 
such as Framework 1.0, dBASE III 1.0 
(later versions work fine), and a few of 
The Norton Utilities. Even more software 
will not run in a console that is switched 
out or that is in a window, and still more 
will not run with a terminal. However, the 
software that does run performs well. I 
found no degradation of performance in 
running MS-DOS software with Concur- 
rent PC DOS. In fact, Concurrent PC 
DOS was much faster than MS-DOS for 
some operations. 

I recommend this product, but with 
some reservations. Like any multiuser or 


multitasking operating system, it is more 
complex and requires more skill to set up 
and use than a single-user system. On the 
other hand, if you have an application that 
requires multitasking access with multi- 
ple users (such as a two-line bulletin 
board), or if you need to find a way to stop 
waiting for your computer to finish a task 
before starting another one, this is an in- 
expensive and effective way to do it. 
[Editor's note: /f you intend to buy Con- 
current PC DOS 5.0, check with Digital 
Research to make sure that any applica- 
tions you use will work with it and to learn 
what fixes might be required for software 
that will not run as is.) m 


Wayne Rash Jr. is a member of the pro- 
fessional staff of American Management 
Systems Inc. (1777 North Kent St. , Arling- 
ton, VA 22209), where he consults with the 
federal government on microcomputers. 


Wendin's Operating 
system Toolbox 


Jason Levitt 


Wendin's Operating System Toolbox 
(OST) consists of about 300 files contain- 
ing C source code (85 percent) and assem- 
bly code (15 percent) that you can com- 
pile and link to create the kernel of your 
own personal operating system. This 
resides on top of MS-DOS and accepts 
most MS-DOS system calls. With the OST 
you can create the operating system best 
suited to your needs by coding a user in- 
terface, or shell, and linking it with the 
kernel. The bulk of the operating system, 
the kernel, is completely supplied for you 
in object and source form on two disks. 

Wendin's kernel has an accessible sys- 
tem-call interface and is robust enough to 
support a wide variety of operating system 
services such as multitasking and pipes. 
Application programs designed in your 
newly created operating system environ- 
ment can take advantage of Wendin's 
enhanced system services, which include 
multitasking, paged memory manage- 
ment, and concurrent I/O. If you don't 
want to code your own user interface, you 
can purchase either PCVMS or PCNX 
(each for $99) from Wendin. These are 
two operating systems created with the 
OST. PCVMS has a user interface similar 
to the one supplied with VAX/VMS sys- 
tems, while PCNX has a UNIX-like in- 
terface. 


What You'll Need 

The OST is designed to be used with MS- 
DOS 2.0 or higher and an IBM PC, XT, 
AT, or a 100 percent compatible system. 
PCNX did not run on my IBM RT PC 
with a PC AT coprocessor card installed. 
A hard disk is necessary because the 
source code for the kernel unpacks to a 
megabyte of disk space, and you will need 
room for your C compiler and object 
modules. Memory restrictions are 
modest, even though the operating system 
will end up wholly memory-resident. For 
instance, PCVMS requires less than 256K 
bytes to run, and PCNX requires less than 
384K bytes. 

Since the kernel is written in C, you'll 
need a C compiler. Using the Microsoft 
C compiler version 30 will greatly 
simplify compilation since the kernel is 
also supplied in Microsoft object form. If 
you don't have Microsoft C, then you'll 
have to compile the entire kernel by hand. 
The C compiler you choose must contain 
a number of features explained in the OST 
documentation. The three most important 
features are: It must generate reentrant 
code, it must support a large memory 
model, and the stack-segment register 
must be allowed to change after load time. 
The Lattice C compiler is mentioned in 
the OST documentation as a possible 
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Your user interface here 


Bourne shell 
VMS shell 


Memory management 
Support for 

virtual memory 
512-byte pages 

16-byte paragraphs 


Wendin’s enhanced system services 
(system-call interface) 


Process control 
Event-driven 
multitasking 
scheduler 


ПО subsystem 
Device-dependent/-independent 
multiuser 

pipes, disks, 

custom device drivers 


Your hardware 
IBM PC AT or compatible 


MS-DOS file system 


Figure 1: An overview of a personal operating system built with Wendin’s Operating System Toolbox. The Toolbox uses MS- 
DOS system calls to a great extent, but it also interacts directly with the hardware. 


alternative to Microsoft C 3.0. 

You can code the user interface in any 
language. However, the language must 
somehow access the system calls provided 
by the kernel, and the object module will 
ultimately be linked withthe kernel. If you 
want to avoid working with assembly 
code, the package comes with libraries for 
Turbo Pascal and Microsoft C. An ad- 
vanced MS-DOS programmer could easi- 
ly adapt other languages using the source 
code provided. 

You'll also need an editor. The docu- 
mentation suggests Wendin’s XTC editor. 


For $99, this package gives you a thor- 
oughly documented and reasonably fast 
text editor that supports multiple windows, 
a built-in macro language, and complete 
source code on disk. Being able to look 
at eight source files on the screen simul- 
taneously in eight small windows is useful 
when you are dealing with the over 300 
separate source files. I used it successfully 
without even opening the manual, since 
the on-line help was adequate. The editor 
lets you use a common subset of com- 
mands without having to deal with other 
features until you need them. 


The Kernel 
The OST is divided into three major com- 
ponents: process management, memory 
management, and the I/O subsystem. 
Each of these components is designed to 
add increased functionality to MS-DOS. 
Figure | illustrates the structure of an 
operating system built with the OST. 
The OST process-management compo- 
nent allows the multitasking of processes 
by using a scheduler algorithm to queue 
processes that are attempting to run under 
DOS. The design of the event-driven 
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Wendin’s Operating System Toolbox 
version 1.08 


Type 
Operating system development package 


Company 

Wendin Inc. 

PO. Box 3888 
Spokane, WA 99220 
(509) 624-8088 


Format 
Two 54-inch disks; MS-/PC-DOS format 


Computer 

IBM PC, XT, AT, or 100 percent 
compatible with a hard disk (5 megabytes 
minimum) 


Necessary Software 
MS-DOS 20 or higher; C compiler; editor 


Languages 
Microsoft C version 3.0 
Microsoft MASM version 3.0 


Options 

PCVMS operating system: $99 
PCNX operating system: $99 
XTC editor: $99 


Documentation 
312-page users manual 


Price 
$99 


scheduler algorithm is based on the one 
used with the VAX/VMS operating sys- 
tem; each process in the queue has a cur- 
rent state assigned, and it waits until an 
appropriate system event modifies its 
status in the queue. Processes execute in 
one of four privilege modes, which are, 
in order of least to most privileged, User, 
Supervisor, Executive, and Kernel. Each 
mode has its own stack and, normally, 
processes executing in User mode do not 
have access to kernel data structures. 
However, without hardware protection this 
cannot be rigidly enforced. The multitask- 
ing works but, as might be expected on 
a system that isn't designed for multitask- 
ing applications, it is extremely slow. For 
instance, a small program running in the 
background causes a delay in echoing 
subsequently typed characters. In addi- 
tion, the lack of hardware protection for 
memory on the 8086 makes it easy for a 
simple program to corrupt other processes 
waiting in the scheduler queue. 
Memory management provides for the 
dynamic allocation and deletion of 
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memory segments for individual pro- 
cesses in 512-byte or 16-byte blocks. 
Operating systems implemented on an 
IBM PC AT can take advantage of system 
calls that allow virtual memory manage- 
ment. IBM PCs swap entire processes in 
and out, since they have no hardware sup- 
port for virtual memory management. All 
systems can lock pages into memory to 
support memory-mapped devices or other 
critical data that shouldn’t be swapped or 
paged out. 

The I/O subsystem supports device- 
independent and device-dependent I/O 
with terminals, disks, and pipes. The OST 
uses the MS-DOS disk device drivers and 
the MS-DOS file system for compatibili- 
ty. Creating new device drivers is straight- 
forward using Wendin’s system calls. 
Concurrency of I/O operations by using 
software interrupts and queuing device 
requests allows processes to share devices. 
A multiuser configuration is achieved by 
hooking up one or two terminals, in ad- 
dition to the console, to asynchronous 
communications ports on your IBM PC. 
I hooked two terminals up to my IBM PC 
XT running Wendin’s PCNX, and I was 
pleased to see log-in prompts appear at 
both terminals and the console. I ran a dif- 
ferent software package on each terminal 
simultaneously (a word processor, a data- 
base, and a game) without failure, al- 
though they ran rather slowly at both 4800 
and 9600 (top speed) bits per second. The 
documentation cautions that certain pro- 
grams that poll the communications ports 
directly (such as IBM's BASIC and 
BASICA interpreters) will crash the 
remote users. I, unfortunately, verified this 
behavior. The OST is indeed a multiuser 
operating system, but lack of hardware 
memory protection on the IBM PC makes 
each user vulnerable to the others. 

The discussion above underscores the 
major drawback of the OST. The 8088 
chip in the IBM PC does not support the 
virtual memory, multitasking, multiuser 
capabilities that Wendin provides in its 
software. The IBM PC AT supports these 
enhancements, but the OST does not take 
advantage of much of the 80286's func- 
tionality. Also, multitasking under DOS 
is a well-known kludge. Several software 
packages that I have seen allow multitask- 
ing, but DOS is a steadfastly single- 
threaded operating system, so multitasking 
is always achieved by handing processes 
to DOS one at a time and controlling how 
long DOS can execute each process. 

The VAX/VMS operating system has 
influenced many of the minor design 
choices of the OST. In addition to the ac- 
cess modes and scheduler mentioned 
above, VMS users will recognize the 
authorized privileges that users may be 
granted, such as GROUP, BYPASS, 


ALLSPOOL, DETACH, WORLD, and 
the use of logical names for devices, like 
SYSSINPUT and SYSSERROR. 


The Enhanced System Services 

The enhanced system services are the set 
of system calls provided by the OST. It is 
an appropriate name because many of the 
system calls are just filtered MS-DOS 
system calls in disguise. The enhanced 
version of the system call is well 
documented and allows access to the extra 
features in the OST. Both the operating 
system and application programs use 
enhanced system service calls. For in- 
stance, when you log onto PCNX, the 
Getty program creates a shell process for 
you using system service calls. As men- 
tioned earlier, libraries containing these 
system services are included for Turbo 
Pascal and Microsoft C. Another alter- 
native is to call the procedures directly 
using software interrupts (which is what 
the library routines do anyway). 

The 80 or so system calls are docu- 
mented in about 120 pages of the 312-page 
user's manual. About 30 of the system 
calls are for process control management, 
with the rest being almost evenly divided 
among device, memory, and file manage- 
ment, and a few additional calls for event- 
flag, logical-name, and time-conversion 
services. Each system-call description in- 
cludes the calling format in high-level 
language and macro assembler format 
with argument description and return 
status. 


Applications 

Wendin suggests three uses for the OST. 
You can code your own user interface with 
Wendin's enhanced system services and 
link it to the kernel supplied on the release 
disks. Wendin provides a sample user in- 
terface coded in C that you can use as the 
starting point for development. The sam- 
ple interface simply displays a prompt and 
allows you to execute DOS programs with 
the added feature of a PS command to ob- 
tain the process status list from the kernel. 
The user interface development phil- 
osophy is to be careful and to add features 
to the example a little bit at a time because 
you can't trust a debugger running from 
a defective user interface. 

Most MS-DOS programs (Multiplan, 
for instance) will execute properly under 
the OST. However, the OST discourages 
the use of MS-DOS calls that don't belong 
in a multiuser multitasking operating 
system. The documentation claims that all 
well-behaved DOS programs will run; 
programs that don't directly address the 
hardware should be fine. 

The second application of the OST is 
as a back end for applications that require 
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PROBLEM: There's just no easy way to move from one 


software program to another. 


THE SOFTLOGIC SOLUTION: Software Carousel 


card compatible with the L/I/M Extended 


Now you can keep up to 10 programs 
loaded and ready to run. 


Hard to believe, but some people are 
happy with just one kind of PC software. 
Well, this is not a product for them. 

But if you’re someone who 
depends on many packages, all 
the time—someone who'd use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 


Why call it “Software 
Carousel"? 


In some ways, Software 

Carousel works like the slide 
rojector you're used to. You 

k ada handful of pictures, view one at a 

time, then quickly switch to another. A 

simple idea, with powerful possibilities 

for computing. 

Here’s how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it’s just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 


Reach deep into expanded memory. 


This could be the best reason ever for 
owning an expanded memory card, like the 


Intel Above Board, AST RAMpage, or any 
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With Software Carousel 
running in RAM, you can 
load a prograra and retrieve 
afile upto 15 times faster. 
Test conducted on an IBM XT 


Memory Standard. 

Software Carousel puts programs into 
this "high-end" memory for temporary 
storage when they're not in use. And 
switches them back out when 
you want them. It’s fast, effic- 
ient, and easy. 

If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for storage, and 
go to wor :. 


Sidekick, Superkey 
and Ready. All at the 


same time. 


You know what happens if 
you try loading two or more RAM resi- 
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro- 


ousel is complicated and 
difficult to use. Not so. Par- 


(603-627-9900 in NH) 


like Windows and TopView. 

Set it up once and Software Carousel 
remembers forever. Better still, Carousel 
will look for the programs you use most 
often and optimize them for quickest 
access. 

The way we see it, there are certain 
things you have a right to expect from your 
computer. Access to your software is one 
of them. At just $59.95" a copy, Software 
Carousel is the best way to get it. 

See Software Carousel at better com- 
puter dealers everywhere. Or order today 
by calling 800-272-9900 (603-627-9900 
in NH), or mail the coupon below. If 
you find this product does not meet our 
advertised claims within 30 days of 
purchase we will arrange for a prompt 
refund. 


© Software Carousel $5995" 


grams fighting for control. YES! Send me copies of Software Carousel at just 
With Software Carou- | $59.95 * each. | 
sel, you can have as many Nam 
accessories and utilities on- | CST | 
tap as you want. Just load pany 
different ones in different | Address | 
Carousel partitions. Since City Stite/Zip. c 
they can't see each other, | Che SAL] MCO AMEX Û | 
they cant fight. | # Exp. Date | 
The easy way to Signatu 
maximize PC power. | SoftLogic Solutions, Inc. | 
530 Chestnut Street So LOGIC 
With all this power, you | Manchester, NH 03101 FT | 
might think Software Car- N 800-272-9900 SOLUTIONS | 


ticularly when you com- 
pare it to other programs 


Call today: 800.272. 9900 | 


"plus $5.00 shipping and "aer t 
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sophisticated process, memory, or I/O ser- 
vices. A typical example would be a file 
server on a network or a database manage- 
ment system. Developing in this manner 
means that the application must provide 
system start-up and shutdown procedures 
just as if it were a shell. Of course, these 
procedures might be transparent to the 
user. 

A third use of the OST is as an educa- 
tional resource. The user’s manual is 
packed with details about OST internals 
in addition to a good helping of MS-DOS 
information. The manual also has plenty 


ATA ACQUISITION: Get system capability at a 
board-level price. The System 570 is a personal 
computer based Data Acquisition Workstation with the 
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of code fragments illustrating key points 
and lots of examples explaining how and 
why to use the enhanced system service 
calls that the OST provides. The section 
on writing device drivers is especially well 
written and contains an excellent discus- 
sion of the tty drivers. The manual is not 
introductory in nature, however. If you 
don’t already know what a scheduler does 
in an operating system or what an asyn- 
chronous system trap is, the manual won’t 
teach you. The text is aimed squarely at 
experienced DOS programmers and 
knowledgeable systems people. 


extensive signal capacity you need: 32 analog inputs (or 
16 differential), 2 analog outputs, 16 digital inputs, 16 digital 
outputs, 16 power control lines. The price is only 51425, com- 
plete with our powerful Soft500 software, an extension of 
advanced BASIC that provides foreground/background 
architecture, array and memory management, disk access 
and storage, and over 45 additional commands. 

N expansion slot lets you extend your System 570's 

capabilities by selecting from an extensive library of 


optional input/output modules. And you can use the 
570 with other data acquisition software such as 
DADiSP, ASYST™, and Labtech Notebook. 


For complete information, a demonstration, 
or applications assistance, call toll free: 


1-800-552-1115 


$1425 


(In Ohio call 216-248-0400.) 
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Wendin should be congratulated for pro- 
viding complete source code that is 
reasonably well documented and logical- 
ly arranged. Everything from the assem- 
bly interrupt routines to the system header 
files is coded in a consistent fashion, with 
indentation and explanatory headers mak- 
ing the developer's job considerably 
easier. 

Congratulations also go to the telephone 
support. It may not be toll-free, but the 
people on the other end understood my 
questions and seemed genuinely interested 
in what I was doing, as well as how I was 
doing it (I didn't mention that I was 
writing this article). 

The best news is that anything created 
with the OST is royalty-free. You cannot 
distribute Wendin's source code with your 
application, however. That makes me want 
to write my own PCVMS operating 
system for people who want the feel of an 
IBM mainframe on their IBM PCs. 


Conclusion 

For users with sophisticated software 
ideas, the OST package is a steal at $99. 
Provided you have a Microsoft C compiler 
version 3.0 and a good editor, you can be 
immediately productive. Using another C 
compiler shouldn't be any big deal, but 
with so many variations of C on the 
market and with a complex piece of soft- 
ware like an operating system kernel, it 
wouldn't be any fun. 

I heartily recommend the OST as an 
educational tool for experienced program- 
mers of all types. The user's manual, com- 
bined with all the source code for every- 
thing in the OST, is an invaluable 
resource. If you don't want to build your 
own user interface or if you'd rather be 
able to look at the source code for a com- 
plete user interface, then PCNX and 
PCVMS are for you. They include the 
operating system (kernel and user inter- 
face), utilities (about 40 for PCVMS and 
60 for PCNX), complete source code, and 
a user's manual. The user's manuals are 
geared toward explaining a particular im- 
plementation of the OST. 

The Operating System Toolbox has its 
problems, mostly due to the deficiencies 
in MS-DOS and the 8088 microprocessor. 
A carefully planned application should 
benefit from the enhanced services and 
not fall prey to the shortcomings. You 
wouldn't, for instance, want three people 
doing software development at the same 
time; not only would the system load be 
oppressive, but the possibility of wiping 
out another user would be too risky in an 
environment where retention of data is 
critical. @ 


Jason Levitt (PO. Box 49860, Austin, TX 
78765) is a UNIX consultant. 


With all these SoftLogic Solutions, 


you could run out of problems. 


Now there's a whole family of low-cost, easy to use SoftLogic Software for the IBM PC, XT, AT, and compatibles. 
They'll save you time, aggravation, and lots of money. Got a problem? Check out these SoftLogic Solutions. 


™ 


Software Carousel — The easy way 
to move from one program to another. 


Now keep up to ten different programs 
loaded and ready to run — and switch from one 
to another in an instant. Plus use all available 
memory with each and every program. Sup- 


ports AboveBoard" and RAMPage.” New 


Version 2 is even faster and more powerful. 


$59.95" 


Disk Optimizer—Speeds up your 
disk by cleaning up your files. 


You may not notice, but yourhard disk is 
getting slower. Because your files keep getting 
fragmented and scattered on your disk. Disk 
Optimizer puts back the speed by putting your 
files back in one piece— where they belong. 
Now faster, with even more powerful features. 


Cubit— Packs more of your data 
onto less disk space. 


Filling up your hard disk again? Don't run out 
and get a bigger drive. Get Cubit, and get up to 
twice the storage capacity from the drive you 
already have. Cubit compresses and decom- 
presses word processor, spreadsheet, database, 
all kinds of files—quickly, safely, invisibly. 


$49.95* 


DoubleDOS — The multitasking 


software that takes less of everything. 


You can spend more money, load more mem- : т oM 
ory, and read more manuals with systems like “© P|) Ve pus ^ 
TopView or Windows." Or you can get "^ , ar Tr Ear) —— 

DoubleDOS, the amazing concurrent software | : d rx 
system that lets you and your computer each 
work on different tasks at once. 


$ 49.95 * E c, = MEME. 4 a 
SOFTLOGIC Put your problems behind you! 
WON Bink at Nie Order today! 

Бо cule Solutions: Ims ook for SoftLogic products at better com- 

EOC fasti SEET puter dealers everywhere. Or order direct from 

Manchester, NH 03101 SoftLogic Solutions by calling 800-272-9900 
(603-627-9900 in NH). 


800-272-9900 
(603-627-9900 in NH). 


© 1987 Ѕоѓ оріс Solutions, Inc. NP | 
TM signifies manufacrurer's trademark. * plus $5.00 shipping and handling. 
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Our 12” and 14” terminals emulate all of America’s 
most popular models. Our monitors do too, and come 
in arange of cabinet styles. 


And our stateside group, Samsung Electron Devices, 
has an American design team on staffto answer 
queries and help OEMs with custom designs. 

Just call (213) 404-1835. 


Meanwhile, our perfected manufacturing techniques 
keep the costs down. And our automated, robotic, 
assembly lines turn out everything from CRTs to 
terminals to computers. All to U.S. standards. 


So there's no reason to connect your PC to 
something foreign in order to save 
money. You can join up with 


When you buy a terminal or monitor for 
your American PC, you want a low price, 
but not something foreign. You want 
American quality. American specs. 

An American look and feel. 


Which really means you want the 
kind Uncle Samsung makes. 


Because Samsung has been making 
them that way in Korea since 1979. 
For some of America's largest 
PC manufacturers. So they're 
already as familiar as the 
4th of July. 


But now you can buy 


Samsung terminals and Uncle Samsung. 
monitors with Samsung's 

name on them. And 3T i 

save yourself plenty of + SAMSUNG 


Yankee dollars. MS Electron Devices 
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PFS:First Choice 


PFS: First Choice, an integrated 
package for IBM PCs and com- 
patibles, is designed for the first- 
time computer user. PFS:First 
Choice combines word process- 
ing, a spreadsheet, telecommu- 
nications, and file management 
in a package that is simple to learn and 
use. The first release, which costs $149 
and requires at least 256K bytes of mem- 
ory, needs several improvements, includ- 
ing a lot more speed. Some users may 
quickly find that they require more sophis- 
ticated features, but Software Publishing 
is right on track for its target customers. 

PFS: First Choice is tightly integrated; 
each application is called from a common 
menu and employs the same user inter- 
face. You select functions and features via 
menus that are displayed when you press 
function keys. Alternatively, the most 
common commands have "speed keys" 
that you execute by pressing Alt in com- 
bination with a letter key. You can easily 
move data from one application to another 
via a clipboard. You can place up to six 
"bookmarks" within word processing, 
spreadsheet, or file-management data, 
which allows you to jump to and from 
specific places in each of the applications 
without going through the main menu. 
This is also helpful during cut-and-paste 
operations. 

If you elect to bring up an existing docu- 
ment from the main menu, a directory is 
displayed with the files organized by ap- 
plication in sorted columns. Each type of 
file has its own extension name. Selecting 
a file opens the correct environment for 
that file automatically (e.g., word pro- 
cessor or spreadsheet). File size is limited 
by RAM; the program itself takes up ap- 
proximately 187K bytes. An indicator 
showing the percentage of filled memory 
appears at the top of the screen. 


Word Processor 

The word processor is not designed for the 
user who cares about fancy formatting, 
jazzy cursor movements, or alternate-side 
page numbering. It is for those who want 


Larry D. Allen 


Word processing, 


spreadsheets, file management, 


and more 


to put out decent-looking letters and 
memos with minimal learning time. 

Some things about PFS:First Choice 
took some getting used to. For instance, 
pressing Tab does not insert a Tab char- 
acter, even in Insert mode; it simply 
moves the cursor to the next tab stop. For 
word wrap, the cursor stays on top of the 
last character at the right margin instead 
of moving one character past the margin. 
This is fine unless a word ends right at 
the margin and you try to add characters 
to the word later (to make it plural, for 
example). Since you can’t place the cur- 
sor to the space past the word, the only 
option is to delete the word and retype the 
longer word, which then properly wraps 
to the next line. 

Text styles, including bold, italic, 
underlined, superscript, subscript, and 
centering are supported, but you must first 
enter the text and then select and define 
it with the desired style. You cannot sim- 
ply turn on Bold mode and turn it off 
again when you've finished typing bold 
text. All styled text is displayed on the 
screen in reverse video, or as yellow text 
on a color monitor. To know what style 
a particular piece of text is in, you place 
the cursor on the text and press the Style 
function key. The Style window then pops 
up with a menu of available styles and 
displays a dot beside each style currently 
defined for the highlighted text. 

The word processor's merge capability 
is easy to use and can access records 
stored in the file manager. For address- 
ing labels, only single columns of labels 
are supported. Headers and footers are 
also supported, up to two lines for each. 
PFS:First Choice has no Undo key. How- 
ever, you can restore marked text that has 
been cut to the clipboard. 

The word processor and other applica- 


tions have a Print menu with op- 
tions that let you define the page 
length, page width, compressed 
or normal print, and draft or 
correspondence quality. The 
word processor provides a JOIN 
command that permits you to 
append multiple documents together at 
print time. When printing on a Hewlett- 
Packard LaserJet, I had to define my page 
length as 60 lines instead of 66. Software 
Publishing says this is because the Laser- 
Jet does not print on the top or bottom 
half-inch of the page. 

PFS:First Choice comes with a 75,000- 
word dictionary for its spelling checker. 
The spelling checker employs a root-word 
algorithm. It also warns of numbers with 
misplaced commas, improper capitaliza- 
tion, and repeated words (e.g., the the). 
A word count is not provided. 

Complex writing tasks may require fea- 
tures that you won't find in PFS:First 
Choice. You cannot exit temporarily to 
DOS, change fonts in a document (al- 
though printer codes can be embedded in 
a document), use proportional fonts, 
manipulate columns, rename a file, use 
1!^-line spacing, erase to the end of a line, 
perform a timed backup, automatically 
create a backup file, employ continuous 
underlining, move the cursor a page at a 
time or to a particular page, or perform 
a find-and-delete operation. 

PFS:First Choice does not require you 
to enter the name for a newly created word 
processing or spreadsheet document until 
you save it. Curiously, the file manager 
requires a filename first, and the file is 
created immediately, even if you change 
your mind and exit that application. 

PFS:First Choice is not upward-com- 
patible to PFS:Write or PFS:Professional 
Write. Also, PFS:First Choice's user inter- 

continued 


Larry D. Allen is a senior electronics engi- 
neer for Advanced Technology Inc. (242 
South Main St., Dumfries, VA 22026), 
where he works on office automation and 
signal processing projects. 
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PFS:First Choice version 1.0 


Type 

Integrated word processing, spreadsheet, 
telecommunications, and file-management 
program 


Company 

Software Publishing Corp. 
1901 Landings Dr. 
Mountain View, CA 94043 
(415) 962-8910 


Format 
Two 5¥%-inch disks; not copy-protected; also 
available on 3¥2-inch disks at no additional 
charge 


Computer 

IBM PC, XT, AT, or compatible with at least 
256K bytes of memory (384K bytes if using 
MS-DOS 3.2); one double-sided 5'/-inch 
floppy disk drive; color or monochrome 
monitor; telecommunications function 
requires a modem (25 models supported), 
supports 8087 and 80287 math 
coprocessors 


Language 
C, assembly language 


Documentation 
User's manual, 220 pages 


Price 
$149 


face is dissimilar enough from PFS:Pro- 
fessional Write that if it becomes neces- 
sary to upgrade to a product with more 
powerful features, PFS: First Choice users 
might as well consider other brands. 


Spreadsheet 
The package’s spreadsheet has a few in- 
teresting twists. A column and row out- 
side of the regular cells is reserved for 
headings. As you enter text into a heading 
cell, the column automatically expands to 
hold the text. Certain headings are espe- 
cially easy to enter by using the program’s 
Quick Entry mode. While in this mode, 
moving to the next heading cell automat- 
ically enters Tuesday if the previous 
heading was Monday. Similarly, Feb 
follows Jan, and Week 2 follows Week 1. 
Quick Entry mode also serves as a 
semireplicate key. Moving from cell to cell 
automatically copies the previous cell's 
formula into the next cell, adjusting the 
formula in the process. The program does 
not have a one-to-many replicate function. 
It is possible to select a group of cells and 
copy or move them to a new location, 
where the formulas automatically adjust. 
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You cannot selectively adjust individual 
formulas during a copy operation; that is, 
you cannot adjust one cell reference and 
not another (unless you use named cells). 

Cells are referenced by row and column 
number (e.g., RI2CI4), which requires 
more keystrokes than SuperCalc’s “L14,” 
for example. Alterrmtively, you can name 
a cell and refer to it in other cell formulas 
by that name. Common trigonometric, 
statistical, and financial functions are built 
into the spreadsheet. Conditional IF. . . 
THEN. ..ELSE logic for formulas is pro- 
vided, as well as a Lookup function. You 
must be careful when entering text in cells 
because overflow text actually overwrites 
data in adjacent cells. 

A global format change, such as dis- 
playing numbers to four decimal places, 
affects only new data. Existing data keeps 
whatever format it had when it was 
entered unless the cells are blocked and 
a new format (or style, as PFS:First 
Choice calls it) is defined. When you're 
copying cells, the program gives no feed- 
back while you're waiting for the copy 
operation to finish and recalculation to 
begin. PFS:First Choice is extremely 
slow, and long waits with no user feed- 
back are possible. 

You do not define a formula in a cell 
by simply typing it in, as with SuperCalc 
version 4; instead, you select a menu op- 
tion to define or edit a formula, and a win- 
dow pops up with a space for you to define 
the formula. While this window is 
displayed, you can move the cursor from 
cell to cell, and the formula (and its name, 
if any) for each cell will be displayed. Un- 
fortunately, the formula window always 
pops up in the same place, which may be 
covering the cell you're looking at. Also, 
you can move along only a single row. To 
move up or down to a new row, you must 
first exitthe formula window, move to the 
new row, and then redisplay the formula 
window. 

According to Software Publishing, 
PFS:First Choice's maximum spreadsheet 
size with 640K bytes of RAM is 1024 rows 
by 768 columns. Using MS-DOS 3.1 with 
640K, however, I reached the memory 
limit with a standard spreadsheet measur- 
ing 173 rows by 25 columns. The standard 
spreadsheet simply multiplies the previous 
cell by 1.001. With the spreadsheet at the 
memory limit there is no clipboard room. 
PFS:First Choice does not have a spread- 
sheet-consolidation function. 


File Management and Reports 

The file manager is of the genre usually 
referred to as card-file managers. You 
define a database by simply typing the 
desired field names where you want them 
to appear on the screen. Field names end 
with a colon. You cannot define a length 


or type for each field; the field will ex- 
pand as necessary to hold whatever data 
you type in. You can define up to 1000 
fields, and each record can have a max- 
imum of 21,000 characters. On a hard 
disk, you can have up to 16,000 records. 

The program's database is not sorted or 
indexed. When perusing the database, you 
can choose to find records by exact match, 
partial match, relative match, or negative 
match. A partial match request searches 
for records with fields that end in, begin 
with, or contain the desired string. A 
relative match request searches for entries 
that are less than, greater than, or equal 
to a given number. Software Publishing 
opted to use the symbol / < to mean less 
than or equal to instead of the more com- 
mon < =. The Search field can contain 
other characters, such as a dollar sign ($); 
everything except numbers is ignored. A 
negative match request lets you search for 
everything but a particular partial or 
relative string. 

When entering or editing information 
in a folder, you can use the word process- 
ing functions. However, there is no “blank 
field" command; you must use the space 
bar to blank out unwanted text. You can 
easily redesign a folder by changing field 
names, relocating them on the screen, or 
adding names without losing existing data 
(unless a field is deleted). I can't imagine 
the process being easier than it is with 
PFS:First Choice. 


Reports 

The file manager's report capability is 
limited. You define which fields you want 
to appear on the report and the order they 
are to appear in, along with any search 
criteria. The report is then printed in the 
conventional one-record-per-line format 
with a column for each field. A report can 
have up to 20 columns, but you are warned 
before printing if there are too many col- 
umns to fit on the paper. 

If you wish, the report will be sorted 
in ascending or descending order from the 
first field. You can perform calculations, 
including total, average, and count, on 
columns. You can also request subtotals, 
subaverages, and subcounts for each time 
the information in the first column 
changes. You can specify a numeric code 
for a column, which means all informa- 
tion in that column is treated numerical- 
ly; text is ignored, decimal points are 
aligned, and trailing zeros are added to 
make each entry the same length. You can 
define an invisible column and use the 
data in it for calculations; this column is 
not printed. A report definition can be 
saved for later use. 

Since there is no need for a field-length 
definition, the report generator scans the 
database prior to printing the report and 
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sets the column widths to fit the largest 
entry in each column. For fields with long 
data strings, such as comment fields, the 
report generator wraps excess text to the 
next line within its column. For getting 
sorted information out of a semi-free-form 
database, PFS: First Choice has made the 
process exceedingly simple. 


Telecommunications 

When you select “Connect to another 
computer” from the main menu, another 
menu appears in which you can define up 
to eight communication services, such as 
The Source, CompuServe, or BIX. A 
ninth menu selection is for answering in- 
coming calls. You define a service by fill- 
ing in an information form with the name 
to appear on the menu, the phone number, 
communication parameters, and whether 
or not to create an automatic sign-on 
sequence. 

If you opt to create an automatic sign- 
on, the program remembers each step you 
take the first time you sign on to the com- 
munication service until you tell it to stop 
remembering. I was able to get PFS:First 
Choice to consistently sign on to BIX and 
other single-data-rate bulletin boards; 
however, it could not handle services that 
answer the phone and do not output text 
immediately (multiple-data-rate bulletin 
boards are in this category because they 
wait for a keystroke or two from you to 
determine your data rate). PFS:First 
Choice must see something it recognizes 
before sending the next sequence of text 
to the remote computer. Unlike with 
Crosstalk, you cannot tell PFS:First 
Choice to wait a given period and then do 
something. Otherwise, the automatic sign- 
on is exceptionally easy to use. You can- 
not edit the automatic sign-on sequence; 
to change it, you must recreate it. 

A nice feature of PFS:First Choice's 
telecommunications application is that the 
program automatically places you into the 
word processor when you are connected 
to a remote service. You don't have to 
bother with turning a Capture feature on, 
as with Crosstalk. Atany point while on- 
line, you can scroll back through the ses- 
sion and edit it as desired, saving the ses- 
sion if you wish. 


A Noble First Try 

] appreciated the error trapping in 
PFS:First Choice. The program does not 
hang up if you try to print and the printer 
is not ready. Instead, the program displays 
а polite “The printer is not ready" mes- 
sage. Similarly, if a disk is not in the re- 
quested drive, the program displays a 
"Drive not ready" message. When I tried 
to exceed the. 100 percent full indication, 
a "Not enough memory" error message 
was displayed. 


PFS:First Choice is a noble attempt to 
bring the most commonly needed applica- 
tions to the first-time computer user or to 
the user who doesn't wish to spend the 
time to become proficient with more 
powerful products. However, I would like 
to see some improvements such as column 
support, font changes, and an Undo 


feature. Such improvements would make 
it less likely that a user would quickly 
outgrow the software. Also, while it may 
not be as important to a first-time com- 
puter user, PFS:First Choice should be 
made to run faster, especially for those 
who do many find-and-replace tasks or 
work with large spreadsheets. в 


WriteNow for the 
Macintosh 


Mick O'Neil 


WriteNow for the Macintosh version 1.00 
by T/Maker is a word processing program 
that runs on the 128K-byte and 512K-byte 
Macintosh and the Macintosh Plus. It re- 
quires a minimum of 128K bytes of 
memory. 

The first thing that struck me about 
WriteNow is that its authors must have 
taken a hard look at the shortcomings of 
MacWrite and set out to rectify them. 
Once that was done, they added a few of 
their own features to make this software 
a serious contender in the Macintosh word 
processing market. 

The most impressive aspect of Write- 
Now is its overall performance. It does 
about everything you would want a word 
processor to do and does it very well. In 


addition, its full range of features is ac- 
cessible directly from pull-down menus. 

The program also handles long docu- 
ments as smoothly as two-page letters. In 
fact, when I received an early copy of the 
software, I also received a disk with the 
175-page manual in the form of a Write- 
Now document that I could access and 
scroll through easily. 


Special Features 
WriteNow incorporates a variety of ad- 
vanced features, including the following: 


* Backups. Suppose that you delete 20 
pages from a document and then change 
your mind? WriteNow includes a Revert 

continued 
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Table 1: The results of performing various functions with WriteNow using a 
4000-word text file converted to proper format. All tests were done on a 
Macintosh Plus with the system file loaded on a RAM disk with the 
program disk in the internal drive and the data disk in the external drive. 
""Run program'' shows the time required to run the program directly from 


the Finder. ‘оаа document ’’ refers to the time required to load a 


document while the program was running, while ''Load from Finder "' 
results from double-clicking the document icon while in Finder mode. 
‘Save document '' refers to the first save of a formatted text file, and 
"Save revision” shows the time required to resave the same document after 
it has been revised. ''Search document’ indicates the time required for the 
program to find a unique word inserted at the end of the file, and ‘‘Scroll 
document '' refers to a manual scroll from the beginning of the document to 


the end. Times are in seconds. 


Microsoft Laser 
WriteNow 1.00 MacWrite 4.5 Word 1.0 Author 1.0 

Run program 20.3 15.7 124 610 
Load document 11.5 14.4 56 48 
Load from Finder 179 26.6 15.7 52.0 
Save document 10.6 12.4 23.2 16.5 
Save revision 38 74 200 88 
Search document 15 72 179 450 
Scroll document 82.9 64.5 735 55.0 
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WriteNow for the Macintosh 
version 1.00 


Type 
Word processor 


Company 

T/Maker 

2115 Landings Dr. 
Mountain View CA 94043 
(415) 962-0195 


Format 
Two 3Ve-inch floppy disks 


Language 
Assembly language 


Computer 
128K-byte Macintosh; 512K-byte 
Macintosh; Macintosh Plus 


Documentation 
Users manual, 175 pages 


Price 
$175 


to Saved command that simply ignores 
your latest revisions and a Revert to 
Backup command, whereby you can 
replace the last saved version of your 
document with the previously saved 
version. 
* Page Setup. WriteNow includes a well- 
designed Page Setup function that auto- 
matically scales margins, tab settings, and 
indentations to maintain relative positions 
under various page widths. Other options 
give you control over automatic footnote 
numeration, binding margins, printer 
spacing, page wrap, and ruler reduction. 
Perhaps the most dramatic formatting 
control concerns multiple columns. You 
can specify up to four columns, and Write- 
Now will divide the body and footnote 
regions of each page into that number of 
equal-width columns, with text flowing 
from one column to the next. The ruler 
starts at zero at the left edge of each col- 
umn, and the ruler settings are scaled ac- 
cordingly. The actual division of the page 
into individual formatting areas means 
that you can edit or change the format of 
text within a column without affecting the 
appearance of the adjacent columns. 
Formatting text into columns has its 
trade-offs: Graphics larger than one col- 
umn wide are automatically cropped to fit. 
These can be resized or you can include 
a larger-than-column-size graphic in the 
header or footer. 
e Full View. To make exact formatting 
possible, WriteNow allows you to view a 
document in several different ways. You 
can examine the normal typing area by 
simply viewing the page, while headers, 
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footers, and footnotes have their own win- 
dow to illustrate their ruler setup and spac- 
ing. Particularly valuable options include 
the ability to view while showing markers, 
which graphically illustrate all headers, 
footers, time and date insertions, soft 
hyphens, and page numbers; and the abili- 
ty to view while showing space, which 
provides a dotted outline around your text 
that depicts page margins and header and 
footer boundaries. It also shows all non- 
printing characters, such as return char- 
acters, spaces, tabs, and page breaks. 

° Spelling Checker. WriteNow uses a 
menu-driven 50,000-word dictionary to 
check the spelling in a document. The 
spelling checker includes several helpful 
buttons. The Find button finds the next 
word not included in the dictionary. The 
Guess button lists alternative spellings for 
a questionable word. Learn adds a word 
to the dictionary, Forget removes a word 
from the dictionary, Ignore skips a 
word designated as misspelled, and Load 
Dictionary uses a dictionary of your 
choice. 

e Import/Export. Included on the disk 
with WriteNow is a program called Trans- 
lator, which can take a MacWrite or 
Microsoft Word document and translate 
it with much of its formatting into a 
WriteNow document. The program also 
translates files in standard text format into 
WriteNow's format and allows you to save 
a WriteNow document as ordinary text. 
The latter capacity allovs WriteNow to 
import and export documents to database 
programs or spreadsheets. 


Finishing Touches 

WriteNow includes a number of finishing 
touches, that is, small logical jumps from 
MacWrite that allow you a little more con- 
trol. For example, the Find and Replace 
command can use wild cards. The ruler 


includes a point-by-point spacing toggle, 
and the page-break symbol is a broad, 
shaded band (no isolated “=,” as in 
Microsoft Word). You can change default 
ruler settings by including a piece of sta- 
tionery in the same folder as WriteNow. 
You can increase or decrease font size with 
a key combination. You can insert soft 
hyphens for better formed text and set off 
paragraphs by indenting left and right 
fromthe Format menu. You can also alter 
the distance between letters (kerning) to 
optimize printing and add and insert a 
variety of headers and footers on different 
ranges of pages. This is not an all- 
inclusive list of WriteNow's features, but 
it does give you some insight into the pro- 
gram's sophistication. 

The program comes with a well-written 
and nicely illustrated 175-page manual 
containing a user's guide and a reference 
section. T/Maker has joined the growing 
group of software developers issuing un- 
protected software, so there is no problem 
with backups or installing WriteNow on 
a hard disk. I found the program very 
solid, fast, and predictable. 

Like Laser Author (which I reviewed in 
the January issue of BYTE), WriteNow is 
not the complete Macintosh word pro- 
cessor. The biggest reservations I have 
concern its inability to merge text to pro- 
duce form letters and the lack of a 
glossary for easy entry of boilerplate 
phrases or blocks of text. If you have no 
need for these features, WriteNow for the 
Macintosh is well worth a look. [Editor's 
note: See table 1 for complete benchmark 
results.) в 


Mick O'Neil (Box 544, APO, NY 09378) 
is a computer coordinator for the U.S. 
Department of Defense dependent schools 
in the U.K. and a freelance writer for sev- 
eral international journals. 


CAD-3D 


Rusel DeMaria 


CAD-3D from Antic Software is a three- 
dimensional modeling program for the 
Atari ST. Written by Tom Hudson, author 
of NEOchrome and DEGAS, CAD-3D of- 
fers sophisticated control of wire-frame or 
solid objects in up to four simultaneous 
views. The program allows you to control 
up to 20 objects, join or animate objects, 
and export color pictures to paint pro- 
grams like NEOchrome and DEGAS. 
When you first load the program, the 
screen displays four windows and a group 


of pull-down menus. Each window con- 
tains a different view of the objects you 
create. Three of the windows offer a 
choice of views. For instance, one win- 
dow offers a view either from the right or 
the left side. The others offer top and bot- 
tom or front and back views. ‘You can 
select or change the settings in these view 
windows at any time. By pressing the but- 
ton in the upper left corner that normally 
closes a GEM window, you toggle the size 
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Turbo Programmers: 


Find the 


culprit fast 


with F-DebugPLUS: 


ou're programming, getting all your ducks in 

a row, but there’s a culprit in there, a bug. 
T-DebugPLUS, the new symbolic run-time debugger, 
helps you find that bug and fix it faster than ever before. 


IN COMMAND. IN CONTROL. 


See what happens as yourTurbo Pascal programs 
run...examine variables...change values...be in con- 
trol. The top half of your screen displays the source 
code, current line highlighted. You debug interactively 
on the lower half. All variable types are accessible, local 
and global. Set breakpoints at a procedure, function, 
or statement number. 


INSTANT GRATIFICATION. 


T-DebugPLUS integrates invisibly, automatically 
loading Turbo Pascal. Switch instantly between the 
debug and output screen. Jump instantly to the editor 
to fix that bug. 


NEW...DEBUG IN OVERLAYS. 


Debug in overlays with release 1.04. Examine areas 
of memory and CPU registers. A MAP generation utility 
even lets you use an external debugger on your pro- 
gram. T-DebugPLUS is only $60. 


“T-DebugPLUS: Don't program in Turbo Pascal 


without it? 
Neil Rubenking 
PC Magazine 


MORE POWER. MORE PRODUCTIVITY. 


Turbo EXTENDER" helps you break the 64K 
barrier for both code and data; use all 640K. A source 
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code converison program, make facility, and run-time 
routines make writing and compiling large programs 
dramatically easier. Turbo EXTENDER is only $85. 
TurboPower Utilities" supplies nine powerful 
programs. Four Pascal utilities,includingthe acclaimed 
Pascal Structure Analyzer and Execution Timer, help 
you write programs that are bug free, faster, and easier 
to document. Five PC-DOS utilities help you analyze, 
change, and find your program files. TurboPower 
Utilities is only $55 for executable, $95 with source. 


“Impressive products...I recommend them" 
Philippe Kahn, President 
Borland International 
Satisfaction guaranteed or your money back 
within 30 days. 


Call toll free for credit card orders: 


800-538 -8157xs30 


outside California or 
800-672-3470 x 830 


in California 


Shipping and taxes prepaid for U.S. and Canadian 
customers. Others please include $6 per item for 
shipping. 


TurboPower Soft ware prod- 
ucts require Turbo Pascal 3.0 
(standard, 8087, or BCD) and 
require PC-DOS 2.X or 3.X, 
and run on the IBM PC/XT/AT 
and compatibles. 


TurboPower Software, 3109 Scotts Valley Dr. #122 
Scotts Valley СА 95066 
Call 408-438-8608 for more information (M-F 9AM-5PM PST). 
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CAD-3D version 1.0 


Type 
Three-dimensional modeling system with 
animation capabilities 


Company 

Antic Software 

524 Second St. 

San Francisco, CA 94107 
(415) 957-0886 


Format 
One 3'/-inch disk; not copy-protected 


Computer 

Atari 520ST or 1040ST with at least 
512K bytes of memory; one disk drive 
(second drive recommended) 


Language 
C, assembly language 


Documentation 
Users manual, 30 pages 


Price 
$49.95 


and rotation controls for each window. 
Scroll bars at the bottom and right side 
of each window control these functions. 

The fourth window is the Camera win- 
dow. It allows you to view objects as if 
from a camera. You can change the 
amount of perspective, 200m in and out, 
and rotate the camera relative to the three- 
dimensionalimages. You can also take a 
Super View, or color snapshot, of the im- 
age in the Camera window. On mono- 
chrome systems, you can get a high- 
resolution image of the Camera view. 

You can zoom any window to full- 
screen size and activate or deactivate any 
window you choose. With more complex 
objects and shading it can take quite some 
time to redraw the screen in each window, 
so closing nonessential windows speeds 
up the performance of the program. 

All commands are available using 
GEM-like pull-down menus, and most of 
the commands have keyboard equivalents 
as well. 


Creating a CAD-3D Object 

Several standard objects are available 
under the Generate menu. You can create 
a cube, three increasingly complex spher- 
ical objects, a wedge, or a torus (dough- 
nut) shape. If one of these shapes is not 
what you want, you can use the Spin and 
Extrude tools to create more complex 
objects. 

Spin is essentially a lathe tool. You 
work on the right side of a special con- 
nect-the-dots-type screen and define a 
figure one point at a time for up to 32 
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points. Any figure you outline is mirrored 
on the other side of the dividing line. 
When you are satisfied, you use the Do 
Spin command, creating a three- 
dimensional object that follows the outline 
you have created. This is an excellent tool 
for creating radially symmetrical objects 
like goblets, light bulbs, vases, or bowls. 

Optional features include Rubberband, 
which shows the connecting line from the 
last point created; Connect, which 
automatically closes a figure; Grid, which 
shows an even grid; and Snap, which 
automatically moves points onto grid lines 
for more precise control. Also, you can 
remove erroneous points or use the Undo 
key to back out of an error. 

Extrude is another tool for creating a 
new object. It is similar to Spin, but you 
can use it to create asymmetrical objects. 
It works on a similar screen, but in this 
case you use both sides of the center line. 
You must draw clockwise and avoid cross- 
ing Or intersecting lines, but otherwise you 
can draw virtually any outline you wish 
(up to 50 points). You can also use the 
Grid, Snap, Rubberband, Remove, and 
Undo options. Extrude automatically 
closes all figures, so Connect is unneces- 
sary here. 

With both Spin and Extrude, you can 
select the number of segments—up to 50 
with Extrude and up to 48 with Spin— 
that the figure will contain. This is espe- 
cially useful with round figures, since in- 
creasing the number of segments increases 
the smoothness of the object. It also in- 
creases the time it takes to draw and 
redraw the object. 

After you have created objects, you may 
want to join them. Joining objects allows 
you to create complex three-dimensional 
models and allows you to exceed the 
20-object limit effectively. You can 
achieve several effects with the Join com- 
mand. Besides simply adding two objects 
to make a third, you can subtract the over- 
lapping area of one object from another, 
create an object that consists of only the 
overlapping part, or stamp one object onto 
another, creating a two-dimensional im- 
age of one object on the surface of 
another. Most Joins go quickly, but with 
very complex objects the process can take 
quite a long time—up to several hours. In 
some cases, two planes on the joining ob- 
jects may exactly match. If this is the case, 
you must move or rotate one of the ob- 
jects at least one degree to allow the Join. 


Manipulating Objects 

After you are satisfied with the objects you 
have created, you manipulate them. You 
can select wire frame (the default), hid- 
den lines, solids, or outlined shapes. 
Selecting Edges Only with the Outline 
mode shows a clean solid shape with all 
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facets visible. This is my favorite way to 
view objects. Whatever display you prefer, 
you can select and deselect objects on the 
screen, drag them to new positions, or use 
the scroll bars to resize or rotate them. 

With solid models you can use up to 
four different light sources to achieve dif- 
ferent shading effects. Although objects 
display on the screen in monochrome, in 
Super View each object can display in one 
of two different colors, and you can have 
up to seven different shadings of those 
colors. You set your light sources for one 
of seven intensity levels and for direction. 
For three light sources, you can choose 
any combination of top/bottom/center, 
right/left/center, and front/back/center. 
The fourth light source is ambient light, 
for which you choose the intensity. You 
can also display Super View objects in 14 
shades. This mode creates pastel effects 
but allows only one color at a time. 

To select an object, you simply double- 
click on it; other objects then disappear 
from the display. You can select any com- 
bination of objects from the Select option 
under the Objects menu and drag any ob- 
ject to a new position in any window ex- 
cept the Camera view. You can also set 
the program to drag only vertically or 
horizontally for more precise positioning. 

You can scale objects from 50 percent 
to 500 percent. The Scale command 
works in all three dimensions, whereas 
sizing in the windows works on only one 
dimension at a time. You can also select 
Rotate from the Objects menu. This com- 
mand causes the object to rotate in one 
dimension. With both Rotate and Scale 
you can use either the Universe or the 
Group mode. Universe mode rotates and 
scales relative to the center of the three- 
dimensional universe. Group mode rotates 
or scales relative to the center of the cur- 
rently selected group of objects. 

One use of the Group mode is to create 
an animated spinning object. Rotating a 
single object set for Group mode causes 
it to spin on its own axis. If the setting is 
for Universe mode, the object will rotate 
around the universal center instead of 
spinning. 


Animation 
Possibly the most impressive aspect of 
CAD-3D is its animation. Beta versions 
of the program allowed a slow, space-con- 
suming type of animation, but the tech- 
niques are improving rapidly. Currently 
you can have animation moving at up to 
60 frames per second; broadcast quality 
is only 25 to 30 fps. Also, compression 
techniques allow you to store much more 
data on a single floppy disk. At the time 
of this writing, the program allowed up 
to 20-to-1 compression, but Antic prom- 
continued 
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Option A: 1.2MB Floppy Drive WD HD/Floppy Controller 


, CLUB 286 Mono system $1311 CLUB 286 Color system $1508 


* Complete system as described above plus mono * High quality 
display card and IBM quality mono monitor * Complete system as above 


CLUB 286 Color EGA system $1742 


* Plus color display card and color monitor 
* Fully assembled and tested, 


* Complete system with EGA card & monitor no installation required 


GRAPHICS BOARDS MULTIFUNCTION CARD 


G. Game port, parallel port, 0-2MB 
memory, runs at 12 MHz, 2 serial 
ports (2nd optional) 

H. Parallel port, real time clock/ 
calendar, 2 serial ports (2nd optional). 

1. Club 3000 No piggy back, 0-3 MB 

| C. Printer port, monochrome praphics, capacity, 64K/256K RAM chips. 
runs Lotus 123/praphics, 132 x 44 J. Club 576 (for PC Portable) software, 


А. Parallel port, 256K Video memory, 
runs color/ mono display, 16 colors, 
640 x 350 resolution. 


B. Same as A, no parallel port, short 
card, and with Hercules emulation. 


column display. short card, 0-576K memory, supports 
D. Nonglare, 12” screen, 800 x 350 64K/256K DRAM. 

resolution. K Club 384 Seria! port, parallel port, 
E. 640 x 200 resolution, IBM quality. 0-384K memory, clock/calendar, 


F. 640 x 350, 640 x 200, EGA and ССА рате port and software. 


HARD DISKS 
TAPE BACKUP SUBSYSTEMS 


L. FAST HARD DISK FOR AT 


20 MB 4026 $528 
30 MB 4038 $628 
40 MB 4051 $699 
72 MB (23 MS) $1195 

80 MB 4096 $1295 


M. FOR PC UPGRADE TO XT 
INTERNAL 

20MB $375 

30MB $475 

WITH FLOPPY 

CONTROLLER 

ADD $50 

(20MB onty) 

EXTERNAL TAPE BACKUP 

SOFTWARE INCLUDED 


20 мв $580 $680 


60 MB $747 $827 


L. 39 ms access time, auto head 
parking, linear voice coil 
activator, one year limited 
warranty, cables, AT sliding rail 
and software included. 

M. 65 ms access time, boots from hard 
disk, Western Digital controller, 
manual, cables, hardware and 
software included. 20/30MB 
Seagate Hard Disk. 

N. 20 or 60MB backup, menu driven 
software, backup 5MB per 
minute, image & file-by-file 
backup. 


INT EXT | 


The American Success Story: 


fi a time. Amea lead the world | FEATURES: 
guality, engineering, and 
th names like Edison, 


* Maxi switch keyboard 

* 6/8/10 MHz selectable, depends on model 

* |MB of inboard memory (with 512K standard) 
* 81/0 expansion slots 

* 195 watt power supply, 110V/220V switchable 
* Fully compatible BIOS (written in U.S.A.) 

* Full documentation, operation manual 


with binder 
Full one year warranty ту, FREE: 
RUNS: 
NOVELL РВАЅЕ 
AUTO CAD LOTUS 


XENIX SIDEKICK 
“If imitation is the sincerest form of flattery, the CLUB 
AT pays the IBM AT a heartfelt compliment. The only 
failing of the (CLUB AT) is that it imitates the IBM 
machine too accurately;...and you can’t beat that..." 


Karl Koessel PC World December 1986 


EVEREX EVERCOM 


я Fully Hayes " Compatible” 
300/1200 BAUD 1200/2400 BAUD 


$128 =k $249 


300/1200 BAUD, half size/half power, excellent for long 
distance calls, free BitCom communications software 


HARD DISK CONTROLLER 
* Data Switch Box $88 
* PC/XT controller $90 
* Floppy controller E 
* 25 Pin Serial Cable $18 
* Split Power Y-cable $8 
* [BM Type Printer Cable $15 SOFTWARE 
* IBM AT Bus Extended Card $30 Graphics DR HALO $49 
(good for test & debug) Communications 
* AT HD/Floppy Controller $170 BIT-COM $49 
* Compaq 286 HD Controller $188 ADD ON 
* PC/XT/HD Floppy Controller $140 ° Kits for Mini 1/0, 
* Mouse $75 2nd Serial Port $ 
* Kits for CLUB 2000, 
2nd Serial Port — $25 


64K DRAM se 256K pru Ê = 


150 ıs (9 pa.) — $27 


| 150 пв (9 реа) $9 120 as (9 pes.) $36 


120 ns (9 ps.) $12 100 ns (9 pes.) $45 


CLUB AT INC. 


46707 Fremont Boulevard, Fremont CA 94539 
Quality and volume is Our Business 
— en All Sales Call (415) 490-2201 
= FAX No. 415-490-2687 
Now open 7:30-6:30 for your convenience 


University P.0.'s are welcome Quantity Discounts are Available 
Corporate Buyer call far Neil Mehta Dealers are Welcome 
ORDER BY МАЛ: Check or Money Order, California add 6.5% tax 

ORDER BY PHONE: С.О... Cashier Check. VISA (3%), 

American Express (4%) or Approved Company P.O, 

TERMS: All prices are subject to changes and quantity may be limited and we 
reserve the Right to Substiute Equivalent lems. Unauthorized Returns are 
subject to 10% Restocking Fee. Call for RMA Numbers for Returns and Repairs. 
IBM, Hercules, Bicom, Xenix are trademarks of the Respective Companies. 


Limited Warranty. | year parts and 6 months Lahor. 
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Include $3.00 for postage and handling. For Apple. IBM PC, 
Commodore 64, TRS80, Macintosh, CPM 2.2, MS-DOS. 


Still Searching? 


> Version 


now 
available 


What does the 
Bible say? And 
where? 


We offer an integrated family of software products that allow you to search the Bible as 


never before. 


With "THE WORD Processor’ software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong's Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 


So if you're still searching, give us a 
call. We're anxious to show you how 
your PC can help you access your 


Bible as never before. 


РЕБЕР 


ЕШ RESEARCH SYSTEMS 


| 2013 Wells Branch Parkway, Suite 304 
! Austin, Texas 78728 (512) 251-7541 


e 
@ 
ere. rr т т. ө 


SHARP PC 7000 


Lightweight transportable that's also a 


desktop LOW LOW LOW PRICE! 


23 AT&T 
Tha "ghi choice 
6300 COMPLETE SYSTEMS WITH 


NEW EGA COMPATIBLE BIOS WITH 
640K MEMORY, 10 MEG DRIVE, we pave 


FLOPPY DRIVE, 
MONITOR, KEYBOARD. 


7600. Open Mon.-Thurs, 10-7, Sun. 10-6, Fri. 10-3. Most orders 
shipped within 24 hours Master Card. VISA, American Express gladly 


THE BEST 
$PRICES 


==» APPLE 
WDB COMPUTERS 
MAC. PLUS 


SPERRY IT W/40 MEG . , LOW 
SPERRY MICRO W/20 MEG CALL 


COMPAQ PORTABLE 256K WITH 

FLOPPY & 20 MB DRIVE .. .LOW 

COMPAQ PORTABLE II MODEL 4 
WITH 80285 PROCESSOR AND 
20 MEG DATE CA 


PANASONIC 
FX600 WITH 8086, 256K 
FLOPPY AND 20 MEG DRIVE31088 
SR. PARTNER ‚ CALL 


Lomputers K 


e COMPUTERS * | 


FOCUS `. 


MEG AAD ARE , О, 
AJ HART CARD... 
AJ MEG HART: DAVE 

iu HAO ДАО... 


e PRINTERS • | 


PANASONIC (2 year warranty) 

КХР 1080) М.О faster (120 cps) 188.50 
КХР 1091ı tap rated (160 cps) . 239.50 
КХР 1595 15" carr (240 cps). 529,95 
EPSON 


e MODEMS • 


Hayes Smartmodem 1200B/ 

IBM . ; ; ‚299.95 
Hayes Smaitmodem 300 ...,,124.95 
Hayes Smartmodem 

2400/95 232........, 
Hayes Micromodem 

We/Smartcom . sek 
Hayes Smartmodem llc (Apple) 

wilh Smartmodem software . . 149.95 
Amazing Modems 1200 Baud 

internal with software 
Amazing Modems 2400 Baud 

internal with solware. — ...196.95 


... -549.95 EPSON ЕХ1000 (300 cps} 


Heavy duly design 
MER New {129 cps} 


3550 Spinwriler LO. 
OKIDATA 


529.50 
129.95 . 232.50 


789.95 


OKI 292 200 qs МО. LOW PRICE 

TOSHIBA 

TOSHIBA P321 

TOSHIBA P341 

BROTHER 

M1509 Seral/Paratlel 
Dat matex NLO 


429.50 
572.50 


358.95 


Magnavox 13" RGB/Composite 

with green text switch ...... 199.50 
Magnavox RGB Ultra hi res 

640 x 240 with green text switch 

ВМ compal 268.50 
Amdek color 730 RGB/Analog/Extra 

hi res, PGA Compal 
AMDEK 725 AT&T compat. .... CALL 
AMDEK 310A TTL. (IBM) . .. CALL 
NEC mulli syac everything all in one 

monitor EGAIPGAICGAI NEW LOW 
Princeton Graphics HX12 hi re 

color RGB, a.. -998.95 


Шел" Kee 

systems 

2171 Laptop IBM compatible with 

dual 5⁄4” disk Grives.... .. 1288.50 
ups уме Laptop with 640K with 
Popup Raf ard many more features 

$We Have the Lowest Price$ 


TOSHIBA 
T1100 Pius weighs under 10 lbs., yet has 
an 80C86 16-bit processor and 640K to 
run twice as fast as many olher PCs CALL 


Focus Computers, 1303 46th St. Brooklyn, N.Y. Tel. (718) 871- 


Gall Toll Free 


accepted All prices in this ad reflect cash discount. New York State 


orders must add local sales tax All merchandise available while 
supphes last Price guaranteed subject to veriliable suppliers in- 
creases. Money back guarantee i! returned within 14 days in mint 
condition with all papers and packing material intact No returns 


accepted on open soltware. 
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APPLICATION REVIEWS 


ises 100-to-1 compression or greater in the 
near future. Antic estimates that you will 
be able to contain an entire hour of real- 
time three-dimensional animation on a 
single double-sided floppy disk. 

To animate, you must take a Super View 
picture of your scene, save it, modify the 
scene, change it, and take another picture. 
Each picture you save is a single frame in 
the animation. Thus, producing complex 
animation can be time-consuming and 
tedious; however, the results are excellent. 
By using CAD-3D’s tricks, you can zoom 
in and out of scenes, change lighting ef- 
fects, add and subtract figures, and pro- 
duce complex movement of various kinds. 


What Makes CAD-3D Special 

Antic has already released into the public 
domain several disks of three-dimensional 
figures. Antic also promises a number of 
other related programs and image collec- 
tions for early 1987. Liquid-crystal-shutter 
three-dimensional glasses developed by 
Tektronix will be available from Antic in 
early 1987 for use with CAD-3D. I've seen 
both still and animated scenes using the 
glasses, and the effect is amazing. In a 
darkened room, you would swear that ob- 
jects float five or six inches in front of the 
monitor screen. [Editor’s note: Af press 
time, Antic planned to release CAD-3D 
2.0 in early 1987. The new version will in- 
clude an icon interface, integer math for 
real-time processing, and dimensioning 
capabilities. It will be bundled with an 
animation language and will cost $89.95. | 


A Bargain 

CAD-3D is an impressive program for 
creating, manipulating, and animating 
three-dimensional graphics. It lacks some 
of the abilities of other CAD programs, 
namely autodimensioning and labeling. 
Therefore, it is more appropriate as a 
design and animation tool than as a draft- 
ing tool. Also, you can’t create the outline 
of an object in all three dimensions. To 
achieve complete control, you must use 
the Join command. Extrude allows you to 
create asymmetrical objects, but you can 
control only two dimensions. Finally, the 
manual is adequate but not as impressive 
as the program. Some additional tutorials 
might be useful to people new to three- 
dimensional modeling. 

Whether you want to send pictures to 
two-dimensional paint programs like 
NEOchrome or DEGAS, print pictures 
out on a printer or plotter, or use the grow- 
ing number of available animation tools, 
you should find CAD-3D an excellent pro- 
gram. At $49.95, it is a bargain. Ш 


Rusel DeMaria (109 Akea Place, Kula, HI 
96790) is a freelance writer and computer 
consultant. 


Why are scientists, engi- 
neers, and professionals 
switching to Smalltalk/V? 
Because it lets them do 
amazing things on their 
PCs, with a Mac-like 
interface and an 
easy-to-use object- 
oriented language. 

And with Smalltalk/V 
you get an unsurpassed 
array of problem-solving 
tools. You can even per- 
sonalize the entire system to 
suit your needs. 


Smalltalk/V is the program- 
mable environment that 
gives you total control of 
your computer and makes it 


what it was meant to be, a truly personal 


tool for your mind. 


“This is the real thing, folks. A super 
Smalltalk like this turns your PC into a hot 
workstation. It's fantastic . . . Highly 
recommended." 


Jobn C. Dvorak, 
Contributing Editor, PC Magazine 


“My background is in physical chemistry, 
not in programming. I like Smalltalk/V 
because I can use objects in the computer to 
represent objects in the physical world." 
Dr. Paul Soper, Senior Specialist 
E. 1. du Pont de Nemours © Co. 


"Smalltalk/V is a productive programming 
environment that allows us to quickly 
develop sophisticated medical 
applications." 
Dr. Mike McCoy, 
Dean for Instructional Computing 
UCIA Scbool of Medicine 


vs 


“Smalltalk/V, with its visual interface and 
class structure, is a perfect way to simulate 
the complex interactions of natural 
systems." 
Lee A. Graham, Research Assistant 
Institute of Ecology, University of Georgia 


“I solve problems quickly using Smalltalk/V 
because its classes and objects help me 
organize my thinking. And besides, it's fun 
to use." 
Dr. Barry Fishman, Sr. Project Engineer 
Hughes Aircraf? Company 


BYTE and BIX are trademarks of McGraw-Hill, Inc. IBM, IBM-PC, and 
ІВМ PC-AT are trademarks of international Business Machines 
Corporation. Unix is a trademark of Bell Laboratories. 


Yes! I want to turn my PC into a hot workstation! Send me.... 


[] Smalltalk/V- The Programmable Environment ..... $99 
[] Communications Option ..,.........,....... $49 
[ ] EGA Color Option ........... "T $49 
[ "Goodies" ШеКеце........................ $49 
Shipping and Handling .....,.....-. $ 
CA residents add applicahle 

sales їах....................- $£ o. 
TOTAL .... $ 


Shipping and Handling 
U.S., Canada, Mexico 
Elsewhere .....,... aan 


I enclose ÛJ Check Money Order 


UMC О VISA 


O Credit card information 
Number: 


Expiration: — 


Street Address: 
City/Sure/Zip: 
Phone — 


74,699.00 
Smalltalk/V 


The Programmable Environment 


Why Are So Many People 


Switching to Smalltalk/V? 


"Smalltalk/V is the 
highest performance 
object-oriented pro- 

gramming system 
available for PCs." 


Dr. Piero Scaruffi, 
Chief Scientist, Olivetti 
Artificial Intelligence Center 


"Smalltalk/V is an excellent buy 
and makes a good alternative 
=, to other programming 


^ languages for the development 
“ ~ of complex applications.” 


Bill Wong, Director, PC Labs 
PC Magazine 


Other Smalltalk/V 


Features 
e Object-oriented Prolog integrated 
with the Smalltalk environment 
Supports exploratory programming and 
prototyping 
e Class hierarchy with inheritance creates highly 
re-useable source code 
e Smalltalk source code included, with browser 
windows for easy access and modification 
© Object-swapping creates a virtual memory on 
hard or RAM disk 
e Bit-mapped graphics with bit and form editors 
A sophisticated source-level debugger 
e Automatic change log for easy recovery 
from errors 
e Powerful directory/file browser system for 
organizing DOS files 
e Access to other languages and DOS 
functions 
e 500 page manual with comprehensive tutorial 
and reference sections 
e Optional add-on modules 
* RS-232 communications interface with 
UNIX'" and TTY windows 
* EGA color graphics 
* "Goodies" diskette, including 
multiprocessing, music, zoom, object 
loader, and more 
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NOT COPY PROTECTED, 60-DAY MONEY-BACK GUARANTEE 
ON-LINE USER-SUPPORT CONFERENCE ON BYTE'S BIX'^ 


Smalltalk/Y requires BOS and 512K RAM on IBM PCs (including AT) or 
"compatibles," and a CGA, EGA, Toshiba T3100, Hercules, or AT&T 6300 
graphic controller. A Microsoft or compatible mouse is recommended. 


5200 West Century Boulevard 
Los Angeles, CA 90045 


(213) 645-1082 


REVIEW FEEDBACK 


Western AT 

I was pleased to see the Western AT reviewed 
in “Four IBM PC AT Clones” by Wayne 
Rash Jr. in the December 1986 BYTE. How- 
ever, I was disappointed that you could not 
accept our 8-/10-MHz machine for review, 
which we have been shipping since last sum- 
mer. We no longer ship the 6-/8-MHz unit 
and have not increased the price for the faster 
machine. The review does not mention this, 
and we feel a bit like a David without his 
slingshot. 

Mr. Rash states that the Zenith Z-248 is 
"the obvious front-runner” and that "this 
machine is significantly faster than the com- 
petition." Neither of these statements is sup- 
ported by the charts on page 24]. Our 
Western AT actually beat the Z-248 in the 
40K File Copy test by 0.6 second and was 
faster in both the Write and Read tests for 
Disk Access in BASIC by 1 second. Mr. 
Rash also commented on the quality of our 
front-panel lock, yet it is the same lock used 
by IBM. 

We did photocopy our user’s manual back 
in January 1986 when we first sent the review 
machine. We perhaps should have sent the 
completed new manual. Yet Mr. Rash did not 
have any problem using the documentation. 

Finally, Mr. Rash does not know us and 
apparently is quite familiar with Zenith. We 
have m service complaints from our 
customers anywhere in the world. His 
speculation about our service seems out of 
context. 

Earl Perera 
President, Western Computer 
Irvine, CA 


We regret that we were unable to evaluate 
Western's 8-/10-МНг computer along with 
the 6-/8-MHz model. However, when the 
8-/10-MHz machine was delivered, a letter 
accompanying the computer said the unit 
“will be FCC Class A and B approved,” 
which implied that the unit had not received 
FCC approval at the time and therefore was 
not yet being shipped. As a matter of policy, 
BYTE does not review products that are not 
shipping. 

Regarding Western's service, a spokesman 
for the company told us that Western has no 
dealers in Washington, D.C., and only two 
dealers east of the Mississippi. Also, al- 
though Western pays shipping charges when 
returning a serviced computer, the customer 
must pay the charges for shipping the com- 
puter to Western. We think, therefore, that 
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Mr. Rash was fair when he stated that 
Western's service is limited. 

Cathryn Baskin 

Senior Technical Editor, Reviews 


23 Modems 

The review entitled ‘23 Modems" by 
Stephen Satchell (December 1986 BYTE) 
contains several procedural errors. The 
primary fault is a misunderstanding of 
parameters that affect performance. The 
most troublesome impairment encountered 
by modems on a telephone circuit is non- 
linearity of the channel-transfer function, yet 
this was not mentioned. 

Frequency offset is another common im- 
pairment that was omitted. Frequency off- 
set is a shift in the carrier frequency caused 
by frequency-shift multiplexing and is often 
found on common carriers. 

The test parameters themselves are 
suspect. For example, engineers measure 
modem sensitivity in dBm—not in dB, which 
is merely a ratio. One must specify a basis 
for a ratio in order to convey information. 

The White Noise measurements are 
similarly suspect. A good 300-bps modem 
can handle a 3-dB signal-to-noise ratio; at 
1200 bps, about Н dB; at 2400 bps, perhaps 
15 dB, for an error rate of 1 bit in 10°, assum- 
ing no other impairments. 

The Phase Hit test must be a mistake. No 
1200-bps modem can survive a 150-degree 
phase hit; a 45-degree phase hit will force 
an error using the 212 modulation scheme. 
A good 212 can take about 35 degrees of 
phase jitter, while a 2400-bps modem might 
accept 20 degrees (again, assuming no other 
impairments). The Gain Hit test is also 
suspect; I doubt that a 1200-bps modem 
could sustain a 20-dB gain hit without er- 
ror; a 2400-bps modem certainly cannot. In 
practice, observed phase jitter is less than 
7 degrees. 

A good modem evaluation must be trace- 
able and reproducible, Mr. Satchell mentions 
using three signal levels and ‘‘a great deal 
of filtering" at —5 dBm. What does this 
mean? The FCC standard for modem trans- 
mitter output is ~9 dBm, so a modem 
evaluation based on a —5-dBm input signal 
would hardly reflect the signal levels seen 
on a real call (perhaps —20 to —40 dBm). 

James Nichols 
San Mateo, CA 


The Bradley 2A/2B line simulator is capable 
of second- and third-order harmonic distor- 


tion up to 15 percent. Only the Kyocera 
КМІ2005 showed sensitivity, being able to 
withstand 15 percent of second, third, and 
combined distortion without error. On page 
260 you will note that in the Error Count test, 
2 percent of second and third harmonic 
distortion was set up on the 2A/2B. 

The 2A/2B is also capable of generating 
a frequency offset of plus or minus 10 Hz 
No modem was affected by a stead y-state fre- 
quency offset. When I switched the shifter in 
and out, all the modems were affected, even 
with a frequency offset of zero. I used no fre- 
quency shift in the Error Count test. 

All sensitivity figures are referenced to a 
level of —5 dBm. In the tables, a value of 
30 indicates that the lowest level the modem 
responded to without error was —35 dBm; 
a value of 40 indicates —45 dBm. 

The White Noise figures are absolute out- 
put levels in dBrn (1 dBrn is equivalent to 
—90 dBm) before attenuation. The signal 
output level is —5 dBm, or 85 dBrn. 

The Bradley 2A/2B can also define a ranp 
for both phase- and amplitude-hit impair- 
ments. I ran two test series, one with a 
20-millisecond ramp and another with a 
2-ms ramp from 0 degrees to the test value 
and from the test value back to 0 degrees. 
The spread reflects this test setup. In the 
future, 1 will add a much steeper ramp for 
drop-out testing to reflect some real-world 
drop-out conditions 1 was not aware of at 
the time 1 performed the tests. 

The three levels I used were —5 dBm, —I5 
dBm, and —25 dBm. Since I've run into 
problems with modems that could not take 
a “'hot” signal such as you would get with 
a PABX, I wanted to ‘‘smoke out’’ those with 
insufficient headroom. According to the Bell 
connection study, a 20-dB or larger loss at 


· 1004 Hz was reported in less than 10 per- 


cent of the long-distance connections, and 
a 10-dB or greater loss was reported for 95 
percent of the long-distance connections. The 
worst modem of the bunch required a signal 
stronger than —37 dBm to function at 300 
bps; the best required —47 dBm. I did a test 
run at —35 dBm and was plagued with dis- 
connects, so I elected to run at higher levels. 

Stephen Satchell @ 


REVIEW FEEDBACK is a column of readers ' 
letters. We welcome responses that support or 
challenge BYTE reviews. Send letters to Review 


Feedback, BYTE Publications, One Phoenix 
Mill Lane, Peterborough, NH 03458. Name 
and address must be on all letters. 


ew Гре. Беѕі Monitor Solution 


TAXAN'S NEW MULTIVISION 770 
OUT-SCANS THE COMPETITION. 
COMPARE. 


TAXAN introduces the first multiscan 
monitor that automatically adjusts to 
scanning frequencies in both HORI- 
ZONTAL and VERTICAL directions — 
with almost any color card on the market! 
The new TAXAN MultiVision 770. 

The horizontal scanning automati- 
cally switches from 15 to 35 Khz, while 
the vertical scanning frequency automat- 
ically adjusts from a broad range of 50 to 
90 Hz. It delivers unmatched versatility 
to meet all your application needs — now, 

. and in the future. 


The only color monitor you'll ever need. 
+~ TAXAN’s MultiVision 770 offers the 
j __ best across-the-board compatibility 
=  withthree of the most popular graphics 


— modes: CGA, EGA;and PGA.Compare-- 
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TAXAN "out-scans " the competition. 


Taxan NEC 
MultiVision | MultiSync 
IBM 
COMPATIBILITY 
HORIZONTAL 
FREQ 
VARIABLE 


| DISPLAY AREA AUTOMATICALLY VARIES WITH USE 


^ TAXAN USA CORPORATION, "3005 Courtney Court, City of Indust? 


| > А 


VERTICAL = 
tn secun 
VARIABLE 


Text, Charts, Graphs, and CAD/CAM in one. 
TAXAN's MultiVision offers a maximum 
800x600 lines of outstanding resolution. 

This Ultra-High Resolution capability 

combined with the .31 mm dot pitch and-- 

special full screen “over-scan” switch ~ 
delivers clear, sharp images for text, chart, 

and CAD/CAM applications. All on a 14" 
TAXAN special non-glare screen. 


Best price, quality, and versatility ever. 
It's here today. Complete: with the flexibil- 
ity to expand your needs into the future. 
Stop by your nearest authorized TAXAN 
dealer to see a full text, business graphics 
and CAD/ CAM demonstration of , 


- 


mA 91748. (818) 810-1291 
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You тау becontent with your pres- 
ent word processor. And it’s easy to 
understand why. | 

Even the clumsiest word processor is 


light years beyond the electric typewriter, 


the accepted standard only a decade ago. 

Plus, just theterm word processing con- 

jures up a rather modest expectation, 

ho hum, theability to process words. 
But, the mere processsing of 

words is hardly the challenge today. 

When youre creating a 20-page 

report, an 80-page proposal, a 200- 

page specification, or just a 2-page 

letter, youoften have to work with 

graphics, equations, tables and more. 
That's simply too much to ask of 

a product designed to process words. 

But, that’s exactly what you can 

expect from Lotus Manuscript™ a 
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word processorthatistruly a complete 
document creation system for technical 
professionals, 

Very often documents require the 
mixing of text and graphics on the 
same page, graphics from Lotus? 1-2-3? 
Symphony” and Freelance" Plus. With 


Spreadsheets, 
graphs and charts 
for 1-2-3* and 
Symphony can 
easily be mired 
with text on the 
same page. 


s aang 


You can throw 
away your scissors 
and glue, cut and 
paste are a thing 
of the past. 


st ыш Ж ч 


TH eA 


1 А ш 
in ihi 


Manuscript you can import spreadsheets 
and charts, as well as diagrams and 
scanned images. 

Another feature that goes beyond 
conventional word processing is 
Manuscript's integrated Outliner. When 
you collapse the document you re 

able to navigate the outline much 
easier than wading through the 
entire piece. You can move a page, 
oreven an entirechapter with just 
afew keystrokes. 

Because Manuscript understands 
the structure of your document, you 
can globally format an entire docu- 
ment or format by individual sec- 
tions. Imagine changing all headlines 
from 14 point plain text to 16 point 
bold, by asimple menu selection. 

Manuscript's Document Com- 


ents instead of words. 
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With our Documents. 
Preview feature you a 

can see how any page will look before 

it’s printed. Zoom capability lets you take 
acloser look at graphics and equations. 


pare feature highlights changes between 
revisions for fool proof proof-reading. 
Also, Manuscript automatically sizes 
and generates math equations as well as 
upper and lower case Greek symbols, 
diacritical marks and brackets. 
With our powerful Print Formatter 
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youhavecomplete control over the look 
of your document, from position and 
size of graphics, to fonts and point sizes 
and more. 

As for the quality of output, 
Manuscript takes full advantage of today's 
printing technology, from dot-matrix 
to laser, including PostScript? printers. 

Manuscript is designed to work on 
most IBM? PCs and compatibles* Its famil- 
lar 1-2-3 interface makes it easy to use. 
And our Manuscript evaluation kit makes 
it easy to try. For $10.00, you'll get a 
presentation disk, working software, and 
a tutorial manual. To get your evaluation 
kit, call 1-800-345-1048, ask for lot ZYD- 
1450. Or, for more information, see your 
authorized Lotus Dealer, or write Lotus 
Development Corp., 55 Cambridge 
Parkway, Cambridge, MA 02142. 


Lotus Manuscript.. 


© 1986 Lotus Development Corporation, Lotus, 1-2-3, Symphony and 
Freelance are registered trademarks and Lotus d isa trademark of 
Lotus Development Corporation. PostScript is a registered trademark of Adobe 
Systems, Inc, [BM is a registered trademark ofInternational Business Machines. 
“Manuscript and Manuscript Evaluation Kit require 512K and a hard disk. 
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Computing at Chaos Manor: 
The Curse of Chaos Manor 
by Jerry Pournelle............................ 251 


Applications Only: Status Report 
Dy Ega Shapio ote УИ 271 


BYTE U.K.: Taking Control 
by Dick Pountain «ies vecyevecucaseasata 279 


According to Webster: 
Amiga Developers Conference 
by Bruce Webster ........ eene 291 


PROBLEMS WITH HIS COMPUTERS, a large number of deadlines to meet, and 
traveling to COMDEX and Europe caused Jerry Pournelle to have an especially 
chaotic month. Jerry, alas, didn't make all his deadlines. The basic reason for this is 
that his computers lethim down. The Golem was away being fixed, Big Kat had a bad 
chip on the controller board, and Zebediah had communication problems. All this 
forced Jerry to be resourceful in finding ways to get his writing done. He did some of it 
working in the pressroom at COMDEX. Jerry describes this process, says more about 
WordPerfect, and mentions what he found of interest at COMDEX. 

Ezra Shapiro's Applications Only column is slightly different this month. While he 
does look at a couple of new products—Ragtime and Write Now—Ezra also includes 
twosections oftrue confessions. Don't worry, this won't beanything like the National 
Enquirer. Ezra's confessions deal with the products, both software and hardware, he 
uses regularly. Since personal work habits affect program evaluations far more than 
writers usually care to admit, Ezra hopes that if readers know what he likes, they'll 
have a better chance of determining how his preferences match up with their own. 

Abraham Lincoln once wrote, “I claim not to have controlled events, but confess 
plainly that events have controlled me." It seems that for most of us this often turns out 
to be true. Yet taking control is something we are constantly seeking to do. Dick Poun- 
tain considers the theme of control in another sense. He has recently been playing with 
three systems that let a microcomputer control events in the real world: the Scorpion 
controller from Micro-Robotics Ltd., a robot arm called RTX from Universal Ma- 
chine Intelligence Ltd., and a FORTH development system called Martello from Brit- 
ish Telecom. What's important to Dick as a software person is that all three use a high- 
level language to achieve their control. Р 

As сап be gleaned from the title of According to Webster, most of Bruce’s columnis 
devoted to the Amiga. While he was at the Developers Conference, Bruce met repre- 
sentatives of many companies that are developing products for the Amiga. He was able 
to take home and test two such products: the StarBoard II, a memory-expansion box 
from MicroBotics, and Marauder II, a disk backup program from Discovery Software 
International. Two other products Bruce saw at DevCon were ProWrite, an Amiga 
word processor, and DigiView, which lets you hook up a television camera to your 
Amiga and produce hold-and-modify images. Bruce also reviews four books for the 
Amiga and discusses his COMDEX trip. 
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OCR SCANNING 


Our “SCANNING CONNECTION” 
system can be used to read 
your paper documents into a PC. 
Pictures and graphs can be 
scanned and saved in various 
file formats for use by many 
word processing and desktop 
publishing systems. Text images 
can be converted to character 
text for use with most word 
processing and typesetting 
systems. images can be sent 
over telephone lines to another 
PC or a facsimile machine. 

We have developed a special 
controller card for high speed 
compression of images and for 
character recognition. Books, 
magazines, newsprint, reports 
and typed documents can be 
read by our OCR software. The 
software can be trained to 
recognize almost any font style. 
system prices including scanner 
and software start at $1795. 


- = 


9-TRACK TAPE 


With our “TAPE CONNECTION” 
system you can read and write 
most 1/2" 9-Track magnetic 
tapes using your PC. Tapes can 
be 800, 1600, or 6250. Our file 
transfer software can process 
ANSI labeled tapes from most 
computer systems including 
DEC, HP, HONEYWELL, and IBM. 
Large files from multivolume 
tape reels can be transferred to 
a disk at rates up to 5 MB/min. 
Software is provided to use the 
system for backup of the hard 
disk on your PC. 

With more than twenty years 
experience in working with 
tape drive systems, we can 
solve most PC tape conversion 
problems. We can supply more 
than ten different tape drive 
models. System prices including 
tape drive, controller card, and 
software start at $3495. 


‘FLAGSTAFF _ 
,, ENGINEERING 


DISKETTE CONVERSION 


We specialize in conversion 
systems and can transport your 
documents or images to almost 
any computer, word processing, 
or typesetting system. With 
our "DISKETTE CONNECTION" 
System you can read and write 
most 8", 51⁄4", or 3V2" diskettes 
using your PC. We support 
systems from DEC, CPT, WANG, 
NBI, LANIER, HONEYWELL, апа 
XEROX. We support most IBM 
systems including 3741, S/36, 
PC/36, 4300, and Displaywriter. 
Since 1981 we have developed 
hundreds of software programs 
and designed many specialized 
diskette hardware products. 
With thousands of installations 
worldwide, we are probably the 
world leader in manufacturing 
diskette conversion systems. 
System prices including diskette 
drive, controller card, and 
software start at $1195. 
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COMPUTING AT ê CHAOS MANOR 


The Curse of Chaos Manor 


This month has been hectic. It 
started with deadlines: I’ve got 
rather far behind on noncom- 
puter works lately, and this 
month they all caught up with 
me. By month’s end I was sup- 
posed to turn in an anthology; 
a novel; Strategy of Technology; this col- 
umn and two others; an article for Reason 
magazine about the imbecilic decisions 
the United States Department of Com- 
merce made in setting up a U.S.-sponsored 
cartel in computer memory chips; and the 
usual administrative stuff, including 
keeping up with my BIX conferences and 
going over the copy-edited manuscript for 
The Legacy of Heorot, which will come 
out next summer from Simon and 
Schuster. 

If that weren’t enough, COMDEX was 
on during the second week of the month, 
and I had to go to France and England the 
day after I got back from COMDEX. 

I didn't make all my deadlines. I might 
have, if my computers hadn't let me down. 


Golem Problems 
Actually, only one machine failed; but 
three aren't working. 

First there's the Golem, my big Com- 
puPro286/Z80. Lastmonth we took him 
up to Viasyn's CompuPro headquarters in 
Hayward, where they did a full retrofit. 
When it came timeto test it, the hard disk 
wasn't within spec. 

CompuPro tests stuff thoroughly. I've 
been in their burn-in room: it's an 
insulated room full of components being 
exercised. I don't know the exact tem- 
perature in there, but it's above 100? 
Fahrenheit. They also test disk drives with 
voltages plus and minus 10 percent of 
rating (they guarantee plus or minus 5 per- 
cent), and mine had intermittent read 
errors under heat and high voltage, so Dr. 
Godbout decided to replace it with a drive 
system they're thinking of incorporating 
into the new CompuPro line. (One reason 
they're so nice to me is that I'm a guinea 
pig for new stuff: I use equipment here, 
and if it’s going to break down, ГЇЇ prob- 


Jerry Pournelle 


With Golem gone, 


Big Kat down, and Zeb not talking, 
what's a man to do? 


ably manage to do it eventually.) 

Meanwhile, I'd had to pay the bills. This 
is a big deal around Chaos Manor as my 
life is pretty complex. Гуе evolved a 
ritual. As bills come in, they go into an 
alphabetized folder. Come the end of the 
month, I make a big pitcher of vermouth 
cassis and seltzer, fire up the Golem, and 
bring up the accounting program I wrote 
back in 1978. 

There's a story that goes with that. 

I get a lot of computer programs. I don't 
suppose there is one major program out 
there that I don't have. Not one of them 
seems suitable for keeping track of my 
life. It isn't that the money manager 
programs can't balance my checkbook and 
watch out for my bank accounts: it's that 
they're so darned hard to get the data into. 
When I wrote my accounting system pro- 
gram, I set it up to take as large a chart 
of accounts as I would want (currently 
about 300 ledger pages); to know the dif- 
ference between "family" expenditures 
that are not deductible and business ex- 
penditures that are; and to have the 
simplest possible entry interface. The 
result is a journal that looks a lot like the 
old accounting journals you see illustrated 
in textbooks. Each entry has а “ТО” show- 
ing where the money went; a ledger page 
entry representing the account (checking, 
savings, American Express, Bankamer- 
icard, etc.) from which the money was 
paid; a page number to show what kind 
of expense (entertainment, supplies, 
travel, family accounts, etc.); and an “ex- 
planation" intended largely to show a tax 


examiner why this was a legitimate ex-. 


pense (if it was a business expense). 
Better than that, every month the pro- 
gram offers me the opportunity to write 
checks to everyone I ever write checks to. 
If I hit Return, it keeps the amount I paid 


last month; otherwise, I can fill 
in a new amount. When I'm 
done the program writes those 
checks with the current date, 
unless I've entered an amount of 
0, in which case it skips that 
check. The whole thing saves no 
end of time, since I enter that data once 
and once only. While I'm at it, I go 
through the monthly credit card entries 
and put them in the journal. Then I list 
the deposits and the checks we wrote by 
hand during the month; and if I’ve been 
on trips or otherwise spent deductible 
cash, I get that in. The procedure takes 
about four hours, but when I’m done I'm 
finished with it, after which the computer 
makes up ledgers, balances the accounts, 
and in general digests the data; and I won't 
have to fool with it again until the end of 
the year when I do my taxes, and in fact 
I don't have to do much then. 

Гуе never seen a commercial program 
that could do all that, so I stick with mine. 
(Incidentally, mine is available for CP/M 
or PC-DOS from Workman and Associ- 
ates. The program works, but the docu- 
ments aren't very good. I didn't write the 
program for other people, and I didn't put 
in enough examples when I tried to ex- 
plain it.) 

There was one problem with paying the 
bills: I normally use that program with the 
Golem, and the Golem was in Hayward. 

Time to fall back on something else. 
The obvious course would be to use a PC 
version, but the problem there is I keep 
my accounts on 8-inch disks (I trust 8-inch 
disks a lot more than I trust 54-inch 
disks), and I have no PCompatible that 
knows how to read 8-inch disks. The only 
8-inch drives are on the Golem and on 
Zeke, the ancient CompuPro Z80 I use to 
write most of my books. 

continued 


Jerry Pournelle holds a doctorate in 
psychology and is a science fiction writer 
who also earns a comfortable living 
writing about computers present and 


future. 
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What the heck, I thought, when I wrote 
that program Zeke was the only computer 
I had. He’ll run it fine. 

He did, too. Of course, he’s much 
slower than the Golem, but I ran every- 
thing off Zeke’s CompuPro M-Drive/H 
(RAM disk cards: if you're trying to live 
with a CP/M system you'd better have a 
RAM disk; my CompuPro M-Drive/H 
cards have given trouble-free service for 
seven years now). Since the slowest part 
of my program is disk access, speed wasn't 
a real problem. 

Memory was a problem: the CompuPro 


THE ALTERNATIVE! 


CHAOS MANOR 


286/780 system under Concurrent CP/M 
has much more available working memory 
than a normal CP/M system; and I had 
redimensioned the arrays in my account- 
ing program to take advantage of that. Nat- 
urally I forgot that, put in too many en- 
tries, and got an “Out of memory” error. 
Fortunately I save early and often so I 
didn't lose much work, and all I had to do 
was break things into smaller chunks. 

Came time to print the checks. 

That presented a problem: the checks 
are on a tractor feed, and thus can be 
printed only with my NEC Spinwriter. 


3001 AT 


C Magazine, Editors Choice 


f —_ 


ea 
nm 
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640K RAM, 6/8 MHZ, 1.2M РОО, Р/Н Disk Con- 

troller, 2 Serial Ports, Hi-Res RGB Board w/PP., 

195W Power Unit & Keyboard. Monitor extra. 

Compatibility Guaranteed. FCC/VDE Certified. 
U.S. origin. 


Hitech 


Order Desk 

(800) 538-8157 National 
(800) 672-3470 California 
Ask for Dept. 864 


London 
| 01 640 9130 


Copenhagen 
242 54 10 


г 


International, Inc. 
A KNK COMPANY 


1435 McCandless Drive 
Milpitas, CA 95035 
(408) 263-3300 

TLX 501422 HIT 


Paris 
(1) 45974529 


Nürnberg 
0911 333923 


SAM 3001 AT is a trademark of HiTech International Inc. 
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Inquiry 134 


There was a time when my regular 
printer was the NEC Spinwriter 7710. That 
printer still works, but the HP LaserJet 
Plus is so much faster and nicer that it 
does all the upstairs printing work. (The 
downstairs printing is done with the BDS 
Model 630/8 laser printer, which has 
become permanently attached to Mrs. 
Pournelle’s machines.) In particular, Zeke 
talks to the HP LaserJet at 9600 baud, and 
what he expects to see at the end of that 
line isn’t really the HP: it’s Applied Cre- 
ative Technology’s Printer Optimizer. The 
Optimizer can talk to the Spinwriter, of 
course; I’ve had it long enough that at one 
time that’s exactly what it did. The Op- 
timizer is a smart box full of memory that 
catches what the computer sends and feeds 
it off to the printer at the printer’s speed. 
Sure it could talk to the NEC. Time to dig 
out the documents. Naturally I couldn't 
find them for a while. 

About an hour later, though, the first 
crisis was over. My checks were printed, 
and my accounts were safely stored on two 
different 8-inch disks. 


Next 

The next problem was that the Golem ar- 
rived and had been damaged in shipping. 
He had to go back to Hayward. Sigh. That 
meant that anything I wrote this month to 
go out on a modem would have to be writ- 
ten on Big Kat, the Kaypro 286i PC AT 
work-alike; which means using Word- 
Perfect. 

That's no tragedy: I am not only get- 
ting used to WordPerfect, I have to con- 
fess I am beginning to like it. Many of the 
problems I had with the program turn out 
to be misunderstandings. I don't blame 
myself: WordPerfect's documents are con- 
fusing, or at least they are to me; but in 
fact I find the program relatively easy to 
use, which is to say some of the time it's 
nearly invisible. I still have trouble re- 
membering how to do certain things, and 
I cannot find a command to cause the 
damn thing to jump to the beginning of 
a line (it does skip to end of line fine); 
but compared to Microsoft Word this is 
a wonderful program. 

I suppose I'd better explain that. 

My problem with Microsoft Word is 
that, being a touch-typist, I do not like to 
have to take my hands off the keyboard. 
Microsoft Word, on the other hand, 
assumes you'll use the mouse for nearly 
everything. Worse, it lacks a great many 
keystroke commands. For example, to 
delete something larger than a single 
character, you mark the word, line, or 
block you want to delete, then kil! it. I hate 
that; WordPerfect has a way to delete 
words so that I can suck the rest of a line, 
or paragraph, down a black hole if I like. 


continued 


First new Уз inch cartridge since 1971 


Cartrex introduces the first, brand-new, ¥-inch tape 
cartridge technology in over 15 years for some 
fundamental technical reasons. . . 


...and today’s tape drive need for 
400% increase in tape speed, 500% 
increase in track density, 1000% in- 
crease in bit densities, and 3000% 
increase in bits/second, are just a 
few. Read on to get the complete 
story. 


Why а new cartridge 

With the significant increases in tape 
drive capacity, system reliability demands a 
tighter tolerance cartridge. Most tape drive 
users aren't aware that all of the tensioning, 
tolerance, and data reliability issues are vir- 
tually all a function of the tape cartridge. 

When 3M announced its cartridge in 1971, 
it was designed for a low capacity tape drive 
with less than 3 megabytes—2.88 to be ex- 
act. The tape was low in density—1600 bits 
per inch with only 4 tracks and 300 feet of 
tape. 

The tolerances required for the tape 
drives of the early 1970's were fine for then, 
but today’s tape drives require much tighter 
tolerance. Today's tape cartridges must 
work with drives that have 9 or more tracks 
and bit densities as high as 12,000 bits per 
inch on 600 feet of tape. That means capac- 
ity increases of 2,000 percent packed into 
the same cartridge. 

The reasons that yesterday's cartridge 
technology simply won't work properly in 
today's high capacity drives is inherent in 
the cartridge design. The three culprits that 
make cartridge tolerances so important are 
fluctuating tape tension, redeposit nod- 
ules, and instantaneous speed variations 
(or ISV). 


Tape Tension 
Tape tension at the read-write head is im- 
portant because the tape drive's electronics 
expect data to arriveata constant rate. Con- 
sistent tape tension is a function of the car- 
tridge tensioning mechanism. The new 
Cartrex cartridge tensioning design, based 


Caortres Design Shows Higher 
pnd More Consistent Tenalon Profite 


The Cartrex cartridge provides predictable and stable 


tension. Compare tt to the tension variation of the 
conventional cartridge design. The consistent Cartrex 
tension virtually eliminates data errors and data loss 
from head-to-tape separation and redeposit nodules that 
can occur with flucttiating: low-to-high tension 
performance. 


The new Cartrex Vi-inch tape cartridge is the үг пеш 
tape cartridge design in almost a decade and a їшї. Tape 
drive manufacturers now have a new cartridge technol- 
ogy which allows them to advance today's and tomor- 
гоо" drive performance. 


on a mechanical differential between two 
stiff belts, provides very predictable results. 
The historic 3M design—used by 3M and 
DEI—uses an elastic belt coupled with drag 
friction at the rear pulley to create tension. 
The accompanying graph shows the signif- 
icant improvement the Cartrex cartridge de- 
sign offersover the conventional design. 


Redeposit Nodules 

Redeposit nodules are the insidious 
flakes of tape media that break off from the 
edges of the tape and get dragged to the 
edge of the read-write head. If the tension 
is low, or becomes low when the tape starts 
or reverses, the flakes slide past the edge, 
get smeared across the head, and reduce its 
ability to read data. 

The free play in the two tape reels com- 
bined with the tape guides are the primary 
culprits in creating these redeposit nodules. 
As the tape enters the guide from the tape 
pack, the tape guide aligns the tape by bal- 
ancing the tension at the edges of the tape. 
Uneven edge tension not only causes media 
to flake off causing redeposit nodules, but 
data is lost due to the “coining” or "scallop- 
ing" effect. 

Cartrex eliminated the cause of the tape 
coining or scalloping with a barrel-shaped 
roller placed in front of the tape guide. The 
roller positions the tape and drops the edge 
tension to zero. By using this roller, the pos- 
sibility of media flaking off and creating re- 
deposit nodules is virtually eliminated. 


Instantaneous Speed Variation (ISV) 

Instantaneous speed variation is exactly 
what it sounds like—small, instantaneous 
changes in tape speed as it crosses the tape 
head. At slow tape speeds and low bit den- 
sities—like the 1971 standard of 30 inches 
per second and 1,600 bits per inch—ISV 
wasn't as big a problem. At that time, the 
bits were crossing the head at 48,000 bits per 
second. 

Today, however, the story has changed. 
Ninety inches per second and 8,000 bits per 
inch mean that 720,000 bits cross the head 
every second. A 1,500% increase. As you 
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may have guessed, 1971 speed fluctuations 
in the 48,000 bits per second range made 
reading data difficult for tape drive elec- 
tronics. But today, when the electronics 
have to guess whether or not the bit rate of 
720,000 bits per second is accurate, the elec- 
tronics can become overwhelmed. 

The Cartrex tensioning mechanism re- 
lieves the overload placed on the electronics 
with respect to ISV. The longitudinally stiff 
belts ensure tension at all times. The stiff 
belt overpowers variations that exist with 
the 3M elastic belt cartridges. The barrel 
roller guides, in addition to reducing the 
edge pressure to zero, tend to dampen out 
any residual ISV effects. 


Highspeed tape seldom enters tape guides parallel to the 
top and bottom, even with improvements to the tape reel 
hub designs. The edge pressures which result create 
“scalloping” or “coining” on the tape. The effect is data 
loss due to head-to-tape separation, flaking media that 
smears across the lead, and "redeposit nodules" that 
create hard errors. 


Never a Single Issue 
Your tape drive seldom has the luxury of 
dealing with an isolated problem. It's usu- 
ally a combination of ISV, redeposit nod- 
ules, and tension problems all together. 
Now you understand why Cartrex devel- 
oped a modern cartridge alternative. 


Where to get it 

Not only has Cartrex improved on the in- 
dustry's 15 year old technology, they have 
done it for a competitive price. 

Now you can have peace of mind when 
you back up your hard disk on tóday's so- 
phisticated tape drives. 

And you can have it fast. Simply phone 
and give Cartrex your purchase order num- 
ber or your credit card number and they will 
send your cartridges by return mail. 


(619) 485-6603 Ext. 2400 


Dealer Inquiries Invited. 


C/N TREX 
USE 


CARTREX 11590 WEST SAN DIEGO 619-485-5603 
CORPORATION BERNAROO CT = CALIFORNIA TELEX 7101115609 
MARKETING SUITE 230 92127 FAX 619-451-3640 
HEADQUARTERS 


The first real alternative in Vi-inch tape cartridges" 
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That alone is worth using WordPerfect 
rather than Microsoft Word, because 
when I write I fuss with the words a lot. 
I put up sentences, fool with them, erase 
them, stuff in more words, kill them, and 
generally scribble all over the screen until 
it reads the way I want it to; which means 
I want real simple ways of killing chunks 
of text. WordPerfect isn't as good as 
WRITE that way, but it's darned good. 

Rating text editors is an impossible task 
anyway. One person's love is another's 
hate. The important thing is to find one 
you like and learn it well. I know people 
who still write whole books on Word- 
Star—not even NewWord—and I find that 
incredible. Ah, well. 

Anyway, without the Golem I cannot 
transfer anything from Zeke to Big Kat, 
and Big Kat has the communications 
systems. 

At that point Big Kat died. 

Well, not really: what happened is that 
suddenly he got an “unexpected interrupt" 
and on reset he was unable to find his flop- 
py disks. When I try to access a floppy, 
the head loads, the light comes on, the 
disk spins—and nothing at all happens, 
until eventually the system times out. 
Clearly there's abad chip оп the controller 
board. It's also clear that I can probably 


CHAOS MANOR 


replace that board for less than it will cost 
me to have someone repair it. Alas, I've 
been sufficiently harried that I haven't had 
a chance to do that yet. Real Soon Now. 
Meanwhile, Big Kat's hard disk works 
fine. Of course, the only way I can back 
anything up is to send it out the modem 
and store it on BIX. 


And the Next Problem... 

Of course, without floppy disks I wasn't 
going to test much software this month; 
but that's all right, because in addition to 
all those deadlines, due to all those trips 
I wasn't even here for most of the month. 

First came COMDEX. It was fun, but 
there was one problem. I had a deadline 
that fell in the middle of COMDEX. Not 
only that, Га have to send the material to 
the publisher by modem. 

I could have done my writing on the 
NEC PC-8201. I have a nice 300/1200 
modem for it, the TravelComm 1200, and 
I've been able to use it to connect to BIX 
and MCI Mail. Unfortunately, it's a little 
tricky to use—the PC-8201 apparently 
wants to hear that carrier very quickly 
after it has dialed the number, and 
sometimes I have problems with that. I 
could manage, but I wasn't sure Га be able 
to get to a phone with a modular connec- 


tor jack (the one in my hotel didn't have 
one), and even if I did, I wasn't sure I 
could manage the tricky protocols the 
publisher's communications system 
wanted. 

What I’d intended to do was take 
Zebediah the Zenith Z-181 portable to Las 
Vegas, do my writing on that, and use 
Crosstalk to send it in. That's the way I 
do it here; Га just take the Crosstalk script 
with me, and there’d be no problem. 

Alas, Zenith is shipping Z-181 portables 
as fast as they can make them. I got a very 
early one—and it came with no modem 
in it. Zenith wasn’t able to get me a 
modem in time. Scratch that idea. 

On the other hand, the pressroom was 
full of Zenith computers, Z-141s I believe, 
and most of them had modems. By now 
I was sort of determined to work with a 
full-screen editor anyway. The PC-8201 is 
very nice, and with Traveling Software’s 
Ultimate ROM II it can show me 60-char- 
acter lines; but while eight lines of 60 
characters is fine for notes and first drafts, 
it’s a bit small for serious work. 


A Matter of Protocol 

I confess I had another motive for writing 

in the pressroom. I wanted to see if I could 
continued 


State of the Smart 


* FCC APPROVED 
* Fully Hayes Commands Compatible. 


MiniTEAM 

e 0-300, 1200bps full duplex (Bcll 103/212A 
& CCITT V.21/V.22) 

* Auto dial (tone or pulse) with call progress 
detection (ring, busy, dial tone), auto 
answer 

e Local digital loop back test, Analog loop 
-back test, remote digital loop-back 
test, long space disconnect detection 

* Auto speed selection (0-300, 1200bps) 

e Speaker software control 


SmarTEAM 1200 AT 

e Bell 103, 212A standard 

* Auto dial (pulse or tone), auto answer 

* 2 self test modes (analog loop back and 
remote digital loop back test) 

* Call progress detection (dial tone, busy) 


SmarTEAM 2400B 

* [nternal slot modem for IBM PC, XT, AT 
and compatible computers 

* 7.5 inches length with the same great 
features of Smar TEAM 2400 


Quality Communication Products 
HEAD OFFICE: 


TEAM TECHNOLOGY INC. 


1OF, No.270, Non King E. Rd., 
Sec. 3, Toipei, Taiwan, R.O.C. 
TLX:19725 TEAMTECH 
FAX:(02}771 2985 

TEL:(02}7 41-4270 
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U.S, Sales And Service 


SmarTEAM INC. 

19205 PARTHENIA St. Ste. J 

Northridge, CA 91324 

TEL:{8 | 8)886-9726 
(818]886-9729 (Service No.) 

FAX:(81 8}886-673] 


SINGAPORE: 


PET Computers 
TEL:5331313 


U.S. Sales Agent 


PDM INTERNATIONAL 
Те!.(713)488-8830 


ЛЛісгодде" 


COAPUTer stores 


4326 N.E. 20Th St. 
Bellevue, WA 98007 
TEL:(206}7 46-3100 


CANADA 


BUDGETRON INC. 
TEL:{416}673-7800 


HOLLAND 


COMPUDATA 
TEL.(73)422045 


SmarTEAM V.21/23 

• 300bps full duplex, 1200bps half duplex, 
split speed at 753/1200911 200/75 switchable, 
(Bell 103, Bell 202, CCITT V.21 & V.23) 

* Auto dial (tone or pulse) with call progress 
detection (ring, busy, dial tone) auto 
answer 

* Local digital loop back test, analog loop 
back test. 


SmarTEAM 2400 

e 0-300, 1200, 2400 bps. Bell 103, 212A 
CCITT V22, V22 bis, Full duplex 

* Auto dial (pulse or tone), auto answer 
automatically switches between tone and 
pulse 

* 6 self test modes 

* Call progress detection (ringing, dial tone, 
busy) 


SmarTEAM 1200 BH 

• 51/4" length with the same great features of 
SmarTEAM 1200 AT, Plus V.21/V.22 

* Internal slot modem for IBM PC, XT, AT 
and compatible. 


NORWAY 


PROFESSIONAL SYSTEM A.S 
TEL.O2)649220 


HONG KONG 


QUANTUM DATA SYSTEM LTD. 
TEL:3-897278 


~ Hayes is a registered trademark of hayes Microcomputer Products Inc. 
* IBM PC, XT, AT are registered trademark of International Business Machines Corp. 


* MITE is a registered trademark of MYCOROFT LABS INC. 
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Lattice C Compiler $236 Chartmaster Save PFS:Professianal File $119 Sidewmys 2 1 $34 
Mocro Assembler (Microsolt) $84 Diagrom Moster Save Quickcade Plus $138 Superkey $39 

Fotcol Compiler ( Microsoh | $166 Energraphics 2.0 $269 QuichRaport $138 Xtree $27 

Quick Basic 2 2 $55 in-A-Vision $2 59 Gotta $82 5Q2 $58 

фо freni «8087 £ BCD 955 Microsoft Buss Mouse 6.0 $106 Thinh Tnê . $91 

Turba Database Tool Box $38 Microsoft Chart, . $164 ЕБ WORD PROCESSORS a 
Turbo Prol > 2 9 9 9 5 $54 Мины Serial وی حف‎ 60 5 1 1 9 e ae Leodin Ed Word Processor. . " J 5 1 9 aa 
PROJECT | MANAGEMENT Newsraom .$31 System ay a ge $355 Soin Edge W/P w/Spell & Mail ‚532 = 
Harvard Total Project Monoger . $235 PC Buss Plus Mause Lightening $55 t 
Microsoft Project $219 w/Paint Plus $115 ЖАКО ОН ore sS $2 49 

Super Project Plus : $269 Ch At Feryaec| Рве . $99 SPREADSHEETS Multimate Advantage. . . 3 .9299 i 
Timeline 2.0 Save ISI Moma wx. Hole (1 $99 | Sa Wordstor w/Tutor $162 = 
COMMUNICATIONS PC Paint w/Mouse . $115 ees, Lg ice ар PEN $233 i 
CompuServe Suriye КЮ $19 Printmoster . $29 еп TET. ` $82 FF: Frolessionol Write .$95 
Сои XVI 588 Signmoster a Save Sorelle? $47 een I ee E 
M Kis $139 Turba Graphix Tool Box $38 — — Word Perfect (Мег.4.2) $199 $ 
burro $38 MONEY MANAGEMENT Suparcalc = "uc $267 Wordstor 2000 + 2.0 $278 

Egregia +88 Dalors & Sense w/Forcost - 


Turbo PC/XT w/640K & 1 Drive ......... $ 

Turbo PC/XT w/640K & 2 Drives .......- $545 
Turbo PC/XT w/640K, 1 Drive & 20MG... $875 
MonGrephics Cord with Parallel Printer Port. $ 69 


Color Cord with Porallel Print Port ....... $ 65 
Multifunction Cord w/Softwore ......... $ 79 
Amber Montos ITIL] 2. celle. $ 89 
Amber Monitor w/Swivel Tit ..........3 99 


Color Monitor(RGB)..... qu ee 
Sega Enhanced Graphics Card. . 


255 Memory, One 360K Brand Nome = Floppy Drive y/o Card (Serial/Parallel) Саут: 


135 Watt Power Supply, Slide Cose, AT Style Keyboard МО Сага (Seriol/Clock Calendar) de n o DN 
| B MHz Clock Speed, (Keyboord Selectable}, 8 Expansion Slots B 151 CI one Keyboo d 
(0 Preduci shipped in factory cartons with morufochwers worronty; Please ode ҮТҮР гае 
for UPS shipping.Prices & ovoilobility subject to change without notice, Send cashier's check ог money order...oil ће shar ky wiil delay 


| shipping two weeks. 
Inquiry 275 for MS DOS Products. Inquiry 276 for all others. 


Inquiry 350 for End-Users. 
inquiry 351 for DEALERS ONLY. 


Finding aLow-Cost PROM or PAL* 
programmer is only half of the 
battle. Finding a company that 
won't desert you when you need 
| supportorservice is the other half. 


Logical Devices Products cost you 
less because we offer the best price 

performance ratio in the market, 
and because once you buy our 
products you will experience less 
down time and more reliable 
operation than most other units. In 
addition you get features that were 
evolved from our years of experi- 
ence of serving people who 
program chips. 


We offer a wide range of products 
from dedicated programmers to 


Sete Б о НЕ 


SS dale 


GANGPRO-8 production programmer. 
8 EPROMsto 27512 with RS-232 option. 


PROMPRO-8X universal portable. 
RS-232. Programs PROMs/PAL*s/Micros 


PALPRO-2X Low Cost PAL* only pro 
grammer. Dedicated, RS-232 unit. 


SHOOTER Low cost EPROM only 
programmer. RS-232, Stand-Alone. 


.. PC-PRO IBM PC plug-in EPROM card 
| 2716-27512 


ALLPRO pin driven software based 


universal unit, programs every 
| imaginable fuse programmable IC. 


` CAST boolean software/silicon compiler 


| for PLDs. JEDEC output 
UV ERASERS FROM $49.95 


All products carry 90day Warranty 


| & 14 day Money Back Guarantee 


see us at 


ELECTRO '87 
Booth 326 


| "PAL [SA RECISTERED TRADEMARK O F MONOLITHIC MEMORIES INC. 
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lve heard that 
WordStar 4.0 will be 
NewWord with some 
additional features. 


| do it. My friend Harlan Ellison often 


writes short stories in bookstore windows 
and other public places; some say he 
needs the additional motivation, but I 
think that's a cruel canard. Anyway, he 
does that. 

I don't work that way. Generally when 
I'm writing, I jump halfway to the ceiling 
when someone comes into the room; there 
aren't many people I let stand within 30 
feet of me while I work. However, years 
ago—back in the Dark Ages when I had 
to use a typewriter—I was sometimes able 
to write short pieces from the pressroom 
at meetings of the American Association 
for the Advancement of Science. Anyway, 
it seemed an amusing experiment. 

It worked, too. There were drawbacks. 
The main one was WordStar. For reasons 
I don't recall, the only editor that would 
work on the machine I had to use was 


| WordStar. I had forgotten just how much 
| I dislike that program. The last time I used 


something like WordStar, I was really 
using NewWord. 

Incidentally, I ran into Charlie Steven- 
son, chief programmer for MicroPro, and 
asked him if they were going to replace 
WordStar with NewWord now that Micro- 
Pro has bought out NewWord. Charlie 
said, “I’m not allowed to talk about New- 
Word." I've heard from other sources, 
though, that WordStar 4.0 will be 
NewWord with some additional features. 

Moreover, I found after an hour that I 
don't really hate WordStar. It's old-fash- 
ioned, lacks features we now expect, and 
it's too slow; but it does get the job done. 
Beats heck out of a typewriter, the help 
screens are there when you need them 
(and can be suppressed when you don't 
want them), and despite the frustrations 
I can turn out text with the program. 

Oddly enough that happened to me once 
before: about 1980 when I was part of a 


| NASA study group out in the middle of 


nowhere, and when it came time to write 
I had a choice of WordStar on a Zenith, 
a Selectric typewriter, or a ballpoint pen. 
I chose WordStar happily enough and got 
more written than the next two people in 
the study. 

All of which confirms one of Pour- 
nelle's rules: WordStar is almost no one's 
favorite program, but it's nearly everyone's 
second choice. You have to know it for 
self-defense, because if you're in a strange 


situation, chances are the text editor you'll 
be offered will be WordStar. 


Modern Communications 

Anyway, I got my writing done. Next 
problem was to send it to the publisher. 
That turned out to be the real bear for the 
day. 
First, credit where credit is due: I would 
still be there in that pressroom trying to 
send my material if not for David E. 
Coursey, who writes for Texas Computer 
Market and MISWeek. There was some 
kind of communications software on the 
machines furnished us in the pressroom, 
but no documents, and I wasn’t able to 
make heads or tails of it. My first attempts 
to send the material ended in utter failure. 

I then found a copy of Crosstalk and 
tried that; but I clearly did something 
wrong, because that didn't work either. 
I've no notion why. 

Dave Coursey, bless him, had been 
watching from the next machine and 
rather bemusedly offered to help. 

He had brought his own communica- 
tions program, called Relay, which is 
published by VM Personal Computing. It 
worked, and it looks easy enough to use. 

Looks it, but the fact is that even with 
Dave's help it took about an hour to send 
in my material. First we had to set up all 
the parameters. Then we sent it, and I 
called to have the publisher look at it. 
They had garbage. 

"Of course," Dave Coursey and I real- 
ized at the same time. “We sent a Word- 
Star file" WordStar does nasty things to 
text, including setting high bits and put- 
ting lots of control characters into the text 
stream. Clearly we needed to change that. 

There followed about 10 minutes of try- 
ing to figure out how to make WordStar 
read in a document in WordStar format, 
then write it back out in nondocument for- 
mat. That was futile. WordStar, as it hap- 
pens, can't do that. 

"Print to disk," someone suggested. 
"Make it print out to disk. That will strip 
out all the weird characters." 

That sounded like a good idea, and we 
tried it. I forget whether it wrote garbage 
or didn't work at all, but in any event we 
weren't able to make it work. 

"At home I have a filter program,’ I 
said. "Hmm." We looked at the disk 
directory. There was a program called 
CONVERT.COM. In desperation we tried 
that, and it worked fine, converting my 
WordStar file to an ASCII file. After that 
Dave was able to get Relay to send my 
material in. It had taken only about 15 
minutes longer to send it than it did to 
write it. Oh, well. 

I know one thing. In future I'm going 
to take a full system: computer, text editor, 

continued 


Breaking the 640K DOS Barrier: 


New version ot Alsys 
PC AT Ada' compiler 
improves speed, adds 
application developer's 
guide, brings seven 


80286 machines to latest 


validation status. 


Alsys landmark Ada compiler for the 
PC AT, the first to bring Ada to popu- 
lar-priced microcomputers, has been 
upgraded to Version 1.2 with significant 
improvements. 

Thenew version compiles faster than 
its predecessor, is validated for a full 
range of popular compatibles using the 
latest AJPO test suite 1.7 and includes 
a Developer's Guide in the documenta- 
tion set. The price remains at $2,995 
for single units, including a 4 megabyte 
RAM board. 

Both the original and the newly 
upgraded versions utilize the inherent 
capabilities of the 80286 chip and 
"virtual mode” to eliminate the 640K 
limitations of DOS. These techniques 
permit addressing up to 16 MB of mem- 
ory, under the control of DOS, without 
changes to DOS in any way! 

80286 machines validated in the new 
release include HP's Vectra, Compaq's 
Deskpro 286, Sperry s PC/IT, Zenith's 
200 series (including the Z-248), Tan- 
dy's 3000 HD, the Goupil/40, and the 
IBM PC AT. The compiler supports 
DOS 3.0 or higher. Ada programs com- 
piled on the AT will also run on PCs 
and XTs supporting DOS 2.1 or higher. 


ALSYS, INC., 
1432 Main Street, Waltham, MA 02154 


BY387 


ADA NOW. Tell me more about the 
PC AT Ada compiler. 

Name 

Title 

Company 

Address 

City 

State/ Zip 

Phone/Ext 


[n the US: Alsys Inc., 1432 Main St.. Waltham, MA 
)2154 Tel: (617) 890-0030 

[In the UK: Alsys Ltd.. Partridge House, Newtown 
Rd. Henley-on-Thames, Oxon RG9 LEN 

Tel: 44 (491) 579090 

In the rest of the world: Alsys SA, 29, Avenue de 
Versailles, 78170 La Celle St. Cloud, France 

Tel: 33 (1) 3918.12.44 

"Adais a registered trademark ofthe U.S. 
Government (AJPO). Alsys is the trademark of 
Alsys, Inc. References to other computer systems use 
trademarks owned by the respective manufacturers, 
Prices refer to U.S. only. Contact Alsys for prices in 
other countries. 
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Inquiry 288 
CHAOS MANOR 


BRIEF is 
“Recommended.” 


— Jerry Pournelle 
Byte Magazine, 12/86 


modem, and communications software; 
and for a backup ГІЇ take my own copies 
of editing and communications software 
I've used and tested. 


The Curse Continues 

The simplest solution to that problem 
would be to set up the Z-181. After all, I’m 
writing this column with WordPerfect, 
and the 27-181 has a highly visible screen 
with 25 lines of 80 characters; there 
shouldn’t be any problems. Unlike Word- 
Star, WordPerfect has a very simple way 
to save your files in ASCII format, ready 
for sending out over any reasonable 
modem. 

I'm sure, too, that’s what I'll eventual- 
ly do; but just now I can't. 

Now that COMDEX is over, I have the 
modem for the Zenith 27-181. It's made by 
OmniTel. I have been using an OmniTel 
internal modem in the Kaypro 2861 for 
nearly two years now with no problems; 
indeed, with few exceptions every column 
I’ve filed in the last year has gone out over 
the OmniTel. Meanwhile, my son Alex 
has an OmniTel external modem; it had 
some kind of glitch, but it was under war- 
ranty and they fixed it within a couple of 
days. He runs his bulletin board from it. 
In other words, we're very happy with 
OmniTel communications hardware, so 
that's no problem. 

Alas, I got the modem directly from 
OmniTel, and somehow the hardware, 
documents, and software got separated. 
Installing the modem is no problem: you 
remove three screws from the Z-181, and 
the little cover plate comes off. The Omni- 
Tel modem will only go in one way and 
slides in fine. It's held in by two small ma- 


‘If you need a general purpose PC programming editor, 
look no further.” 


Jerry Pournelle, Byte, 12/86. 


* A high-level, readable Macro . 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables, etc. 

Edit multiple files of unlimited size 
(2 Meg is OK) 

Multiple Windows on screen with 
different or same file, fragments, etc. 
A bona-fide UNDO stack (up to 300) 
of all operations; deletions, reading 
files, search, translate, more. 
Reconfigurable keyboard 


Full "regular expression search" - 

wild cards, complex patterns 

Adjustable line length - up to 512. 

+ Keystroke macros - for common 
typing sequences 

* Suspend BRIEF to execute, exit to 

DOS - run another program (like a 

compiler, dir, XREF, DIFF, or 

DEBUG) then resume BRIEF session 


Compiler-specific support like auto 
indent, syntax check, compile with- 
in BRIEF 


Survey Data 

8876 of survey respondents were more 
productive with BRIEF than other 
editors. 

50% were more productive with BRIEF 
than their previous editor in 
9 hours or less. 

72% were performing all operations in 2 
hours. 


For PC, AT. & compatibles. 


Only $195 
Call 800-821-2492 


Solution 
« ystems 


335-B Washington St 
Norwell, MA 02061 
617-659-1571 


UNLOCK" Removes 
Copy Protection 


Produces Unprotected Backup Copies 
RUNS YOUR SOFTWARE ON ANY HARD DISK 


chine screws. Put the Zenith cover plate 
back on, and all is fine. 

Unfortunately, I can't test the modem 
since I have no software. 

At this point someone is sure to 
remember that the Z-181 is fully PCom- 


UNlock "copying" disk allows you to 
make “unprotected” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 
UNIock copies run on any hard disk, 
including Bernoulli Boxes. No original 


required in drive "A" Run on a RAM 
disk simply and conveniently. Also, 
copy DOS 5%” programs to 3" 
diskettes. For IBM* PC, XT, AT, com- 
patibles, 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


patible and ask, “Why not transfer some 
software from one of the IBM PC ma- 
chines to the Zenith? Surely there is a 
way?" 

And indeed there is. The Zenith came 
with two copies of a program called 
PCXFER, one copy on 34-inch disks for 
the Z-181, and one copy on 5 4-inch disks 
for the PC. All it takes is a "null modem" 
cable, and I have those. 

What I haven't done is put the doggone 
PCXFER program onto the Kaypro 2861, _ 
and, you'll recall, Big Kat is just now 
without floppy disks. As for other PCom- 
patible systems, Zenith is supposed to 
have got me the Z-248 AT clone, which 
I was going to use to supplement— 
possibly eventually replace— Big Kat, and 
Tandy has promised a Tandy 3000 ma- 


continued 


Guaranteed to work only with programs below: 


РЕСІАІ ОЕЕЕН “Best of UNLOCK" $74.95 
S E ALBUM "р" PLUS (5з ship handling Foreign orders $10} 


e dBASE Ill & d BASE Ill PLUS™ 
e FRAMEWORK | & II™ 

e CLIPPER™ 

e FASTBACK" (5.3) 

€ CHARTMASTER™ (6.1) 


e LOTUS 1-2-3™ (14.2.0) 
e SYMPHONY (1.1) 

e LOTUS 1-2-3 REPORT WRITER™ (1.0) 

e DOUBLEDOS™ 

e HARVARD TOTAL PROJECT МСА. ТМ (1.10) 
e SIGNMASTER™ (5. 1) e MANAGING YOUR MONEY" (5, 151, 2.0) 

e DOLLARS & SENSE™ (2.0) e THINKTANK™ (2.0. 2.1) 

e MICROSOFT WORD (1.15, 2.0, 2.01) 


LOCK” FLIGHT/JET #202 
e FLIGHT SIMULATOR™ e JET™ e SCENERY DISKS 


$29.95 


(Plus $4 ship handling Foreign orders $10) 


Recommended by the editors of: 


PERSONAL 


ORDER TODAY TOLL FREE: 


) ПАТ ae 

COMPUTING Л ОСК ` 1-800-423-0772 
“The Best Software Utilibes For Under $100" IN FL: 1-305-276-1500 Ss 
TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 = 


Trademarks are the sole property of their respective owners. UNJock is for use only to improve the useability of legally acquired and 
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chine for the same purpose; but both of 
those are coming Real Soon Now. The 
AT&T PC 6300 Plus sits out there with 
a single floppy disk drive and a hard disk 
so full of UNIX stuff there’s no room for 
any PC software. So I’m stuck with Big 
Kat and no floppies. 

I suppose I could use the AT&T ma- 
chine, or even go downstairs and fire up 
Lucy Van Pelt, our absolutely genuine 
very early issue fussbudget IBM PC, and 
use PCXFER on one of those; but frank- 
ly I'm disgusted. Besides, tomorrow I'm 
supposed to go hole up where no one can 


CHAOS MANOR 


find me to finish the third volume of the 
Janissaries series (this one will be entitled 
Storms of Victory), and if I take a work- 
ing modem system with me, ГЇЇ be tempt- 
ed to log on to BIX, which will defeat a 
good part of the reason for hiding. 

I make no doubt all will resolve itself. 
Meanwhile, I keep feeling as if I were sail- 
ing under a curse. 


WordPerfect Isn't 

If that werent enough problems, I 
discover that WordPerfect is designed to 
drive me nuts after all. The search-and- 


a SYMMETRIC 


COMPUTER 


6S ¥ GS Tf E MS 


THE 375 - A SOFTWARE DEVELOPER'S DREAM 


THE BEAUTY AND THE BSD 
$4,995* 


OVER 1,000 PROGRAMS, 3,000 FILES ! 


Full 4.2BSD UNIX" 

Each 375 comes standard with a complete 
configurable 4.9BSD UNIX system. We don't 
skimp on software. And we can even give 
you EMACS, INGRES, TEX and SPICE for 
those special applications. 


Loaded With Languages 

Turn on your 375 and start developinc 
your own applications. It's that easy. C 
FORTRAN, PASCAL, BASIC, APL, Assembler 
LISP and PROLOG: they all come standarc 
on every 375. 


Loaded With Standard Features 


* 50MB Winchester Disc Drive 

ж 1MB 5%” Floppy 

* 9MB RAM (8MB optional) 

* Integral SCSI & ST506 Interfaces 


* 4 RS232 Ports (up to 36 optional!) 

x Parallel Printer Port 

* External Winchester and Floppy Ports 
* Series 32000, 10MHz, VM, FPU 


Also Available: 10 Mb ETHERNET, up to 280MB disk memory, streaming tape, and more ! 
A Portable Computer for the Serious User 
At last, a powerful, portable ( 9916s) scientific computer for all yourseriouswork.The 37* 


combines the advantages of a V. 


™ with the size, versatility, and price of a micro. All the 


software tools are there. It's even small enough to leave on your desktop or take 
wherever you need it. And it's available direct to you right now ! 


CALL US TODAY 


(408) 279-0700 


SYMMETRIC COMPUTER SYSTEMS — 5698 Stewart Ave. — Fremont, CA 94538 


* Prepaid, Sales tax and Shipping Costs not included. 
UNIX is a registered trademark of AT&T Bell Labs. 


VAX is a trademark of Digital Equipment Series 32000 is a trédemerk of National Semicondudor Corp. 
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Inquiry 296 


replace function doesn't quite work. 

When you italicize a word in Word- 
Perfect, you push the F8 function key. The 
word changes color on a color screen and 
presumably does something else on a 
monochrome monitor. When you're done 
with what you want to italicize, you push 
F8 again. So far, so good. Since Word- 
Perfect is a “what you see is what you get" 
editor, you do not see any control codes 
or anything inserted in the text. However, 
WordPerfect (WP in future) has a “reveal 
codes" command that will let you see 
what it has done, and it shows that it has 
apparently inserted the text string [U] just 
before the italicized words and [u] after 
them. Great. But if you search for [U] with 
the search command, it says there are 
none. 

This is a problem because if you save 
your WP file as ASCII text—and you have 
to if you want to send it over а modem— 
then it strips out all those codes, which 
means that all my carefully inserted 
italicized words come out just like any 
others. I had wanted to replace the [U] 
business with the underbar character 
(which is what WRITE does). The peo- 
ple at BYTE have always been able to in- 
terpret that properly. 

But if WP can’t find its own control 
characters, then what in the world am I 
to do? I'll have to go through and change 
every one of those by hand; not something 
I'm particularly fond of doing. Time to 
putter around... 

Later. Indeed, it's worse than I thought. 
If you punch the F8 key when you go to 
do a search and replace, it will indeed find 
the italics marker—but it replaces only the 
leading [U] nonsense with the underbar 
and throws the trailing [и] away. And ap- 
parently there is no way to do anything 
about that, meaning that I will indeed have 
to replace all the control characters by 
hand. Wonderful. 

For all that, WP is still the editor I'm 
using and will probably keep on using; but 
I confess it would be nice to find one that 
was a little more straightforward. 

Flash: you can do it with macros. More 
next month, but I do like WordPerfect. 


COMDEX and the 386 
COMDEX was interesting. I liked the 
mood: the computer industry seems to 
have got out of the doldrums. On the other 
hand, there wasn't much very new there. 
Most were announcements of things that 
will be out Real Soon Now. | 

There were a mess of 80386 machines, 
but again most were prototypes. Until 
IBM tells the world what the 386 operat- 
ing system is going to be, 386 machines 
aren't a lot more than fast single-user PCs 
anyway. 

continued 


THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


| RECENT DISCOVERY 


The Documentor - for dBASE, 
program flow charts, tree diagrams, 
.DBF documentation, variable/field 
concordance, hierarchy charts. Macros, 
searches, configure options. MS $ 295 


Al-Expert System Dev't 


Arity System-incorporate w/C. MS $ 259 
Auto-Intelligence - by 

Intelligence Ware PC $ 749 
Experteach-Improved, samples PC $ 349 


EXSYS PC $ 339 
Insight 2 + MS $ 389 
Intelligence/Compiler - rules, 

frames PC $ 749 
Texas Instruments: 

PC Easy PC $ 439 
Personal Consultant Plus PC $2599 


Al-Lisp 


Microsoft MuLisp 85 MS $ 179 
PC Scheme LISP - by TI. SCHEME has 
simple, “orthogonal” syntax. PC $ 85 
TLC LISP - classes, compiler. MS $ 225 
TransLISP - Good for learning MS Call 
Others: IQ LISP ($155), UNX LISP ($59), 
IQC LISP ($269), WALTZ LISP ($139) 


APT - Active Prolog Tutor - build 
applications interactively 
ARITY Standard - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 319 
COMPILER/Interpreter-EXE РС $ 699 
With Exp Sys, Screen - KIT PC $1129 

LPA MacProlog - Complete incremental 


РС $ 65 


compiler and an interpreter МАС $ 295 
LPA MicroProlog - intro MS $ 85 
LPA MicroProlog Prof. - full 

memory MS $ 339 
MPROLOG PC $ 475 
Prolog-86 - Learn Fast MS $ 89 
Prolog-86 Plus - Develop MS $ 229 


TURBO PROLOG by Borland PC $ 69 


Editors for Programming | 


BRIEF Programmer's Editor - 

undo, windows, reconfigure PC Call 
EMACS by UniPress - powerful, 
multifile, MLISP. Source: $929 $ 
Epsilon - like EMACS PC $ 
Kedit - like XEDIT PC $ 
Lattice Screen Editor-multiwindow 
multi-tasking Amiga $ 89 MS $ 
PC/VI - Custom Software MS $ 109 
Personal REXX PC $ 
PMATE - power, multitask PC $ 
SPF/PC - fast, virtual memory PC $ 
XTC - multitasking PC $. ЧӘ 


Poly Boost - Run 2to 10 times 
faster with software accelerator. 
Speeds disk access, screen display, 
keyboard input. РС $ 69 


C Scape - capture Dan Bricklin's, 
1-2-3, Turbo screens & more, convert 
to C. Plus full screen generation 
package - tiled, pop-up windows with 
scrolling, validation. Source PC $149 


National Accounts 


MIS, Engineering, and Research departments get 
special FREE consulting, product comparisons, 
reports, newsletters. Compare approaches to 
COBOL, C, AI. PURCHASING AGENTS - get 
help and special service finding products, negotiat- 
ing license agreements, with billing and more. 
Call 800-446-1185. 

Our Services: 
* Programmer's Referral List * Dealers Inquire 
» Compare Products * Newsletter 
* Helpfinda Publisher • RushOrder 
* Evaluation Literature FREE ° Over700 products 
* BBS -7PMto7 AM 617-826-4086 + National AccountsC enter 


C Support-Systems 


Basic-C Library by C Source MS $139 
C Sharp - realtime, tasks PC $600 
C ToolSet - DIFF, xref, source MS $ 95 


The HAMMER by OES Systems PC $149 
Lattice Text Utilities 
Multi-C - multitasking 
PC LINT-checker. Amiga $89, MS $107 
SECURITY LIB - add encrypt to MSC. 
C86 programs. Source $229 PC $115 
Quickshell - script compiler PC $349 


50: More FORTRAN - math, 
source PC $ 99 
Forlib+ by Alpha - graph, comm. $ 59 


MACFortran by Microsoft- full 77 $229 
MS Fortran - 4.0, full "77 $269 
No Limit - Fortran Scientific $119 
RM/Fortran - enhanced “IBM Ftn” $389 
Scientific Subroutines - Matrix $149 


MultiLanguage Support 


BTRIEVE ISAM MS $199 
BTRIEVE/N - multiuser MS $469 
CODESIFTER - Execution PRO- 

FILER. Spot bottlenecks. MS $ 99 
Dan Bricklin's Demo Program PC $ 65 
HALO Graphics - 115 + device 

interfaces, rich, printer. Specify 

language interface 
Microsoft Windows Software 

Development Kit PC $349 
PANEL Xenix $539, MS $219 
Pfinish Performance Analyzer MS $249 
PLINK-86 - a program-independent 

overlay linker to 32 levels. MS $249 
PLINK-86 PLUS - incremental MS $369 
PolyLibrarian .MS $ 79 
PVCS Version Control MS $329 
Screen Sculptor - slick, thorough PC $ 95 
ZAP Communications - VT 100, 

TEK 4010 emulation, file xfer. 


PC $ 89 


We carry full lines of Manx, Lattice, & 
Metacomco. 


Call for a catalog, literature and solid value 


800-421-8006 


THE PROGRAMMER'S SHOP" 
5-B Pond Park Road, Hingham, MA 02043 
Mass: 800-442-80700г617-826-7531 187 
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r-tree - report gencration for 
ctree. Multiple file handling, fixed or 
variable length. Many built-in functions, 
like Boolean, computational functions, 
string, date handling, numeric to 
string conversion. Layout control. 
Source in C. PC $ 249 


C Language-Compilers 


AZTEC C86 - Commercial PC $ 499 
C86 by CI - 8087, reliable MS $ 299 
C86 Plus by CI MS $ 459 


Datalight C - fast compile, good 
code, 4 models, Lattice compatible, 


Lib source. Dev'rs Kit РС $ 77 
НОТ С - new, intriguing РС $ 85 
Lattice С - from Lattice MS $ 289 
Mark Williams - w/debugger MS $ 369 
Microsoft C 4.0 - CodeView MS $ 279 
Wizard C - full, fast. MS $ 359 


CLanguage-Interpreters 


C-terpby Gimpel - full K & R MS $ 229 
C Trainer by Catalytix PC $ 89 
INSTANT C - Source debug, 

Editto Run-3seconds, .OBJs MS $ 379 


PC $ 225 
PC.$..105 


Interactive C - interpreter, editor 
Introducing C - learn C quickly 
Run/C Professional - MS $ 179 
Run/C Lite - improved MS $ 97 


C Libraries-General | 


Blackstar C Function Library PC $ 79 
C Essentials by Essential PC $ 83 
C Food by Lattice-ask forsource MS $ 99 
C Scientific Subroutines-Peerless MS $ 135 
C Tools Plus (1&2) ‚РС $ 135 
C Utilities by Essential - Comprehensive 
screen graphics, strings. Source. PC $ 137 
C Worthy Library MS $ 269 
Entelekon C Function Library PC $ 119 
Greenleaf Functions-portable, ASM $ 139 
PforCe by Phoenix - objects PC $ 229 


C-Screens. Windows. Graphics 


C Power Windows by Entelekon PC $ 109 
dBASE Graphics for C РС $ 69 
Curses by Lattice PC $ 89 
ESSENTIAL GRAPHICS - fast PC $ 199 


GraphiC - mono version РС $ 217 
GraphiC - new color version PC $ 295 
Greenleaf Data Window PC $ 189 

w/source PC $ 339 
Multi-Windows-use w/Multi-C PC $ 295 
Screen Ace Form Master PC $ 195 
Vitamin C - screen I/O PC $ 159 
Windows for C - fast PC $ 159 


Windows for Data - validation PC $ 239 
ZView - screen generator MS $ 189 


Uniware Cross Development Tools - 
include 68000 C compiler. Development 
Package with compiler, assembler, link ' 
editor, and utilities, 17 cross assemblers 
forIntel, TI, Motorola, Zilog, etc. - 
relocatable, macros. MS Call 

Note: All pricessub jecttochange without notice. 

Mention this ad. Somepricesare specials. Ask about 


COD and POs. Formats: 3" laptop now available, plus 200 others. 
UPS surface shipping add $3/item. 
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The most interesting 386s were the new . 


Zenith and a new machine from PC’s 
Limited. Both these machines have some- 
thing in common, a resident monitor in 
ROM. 

Now all computers have a subprogram 
called a monitor. What that does is look 
at all the input and output and decide what 
to do with it. For most machines this pro- 
gram is totally invisible. However, back 
in the early days of small computers, it 
was common to have an accessible moni- 
tor that could take control of the machine 
and allow you to conduct various system 


LATTICE ANNOUNCES 
MICROSOFT WINDOWS 
SUPPORT IN VERSION 3.2 

Version 3.2 ofthe Lattice MS-DOS 
C Compiler features full support for 
Microsoft Windows—including the 
"far, "near, and "pascal" keywords. 

In addition, version 3.2 includes 
the ability to generate more than 64K 
bytes of static data and to declare 
Objects larger than 64K bytes. It also 
includes improved support for ROM- 
based applications via the "const" 
data type. Version 3.2 is a significant 
release because it eliminates Micro- 
soft's claimed monopoly on future 
MS-DOS С development tools. Now 
that the Lattice MS-DOS C Compiler 
supports a window interface, pro- 
grammers using Lattice C can avoid 
the problems caused by switching 
to a different compiler. $500.00 


LATTICE NOW OFFERS 
ENHANCED AmigaDOS 
C COMPILER 

Version 3.1 of the Lattice 
AmigaDOS C Compiler offers a new 
library with 100 more functions 
than the standard AmigaDOS C 
Compiler, What's more, increased 
library modularity and new address- 
ing modes help reduce load module 
sizes by more than 20%. The new 
version also features faster pointer 
and integer math, faster IEEE floating 
point routines, direct support of the 


Lattice 


(800)533-3577 


Lattice Works 


CHAOS MANOR 


tests, look at and change memory loca- 
tions, send data out ports, and generally 
do by hand anything a program can do. 
The original Zeke I, my friend who hap- 
pened to be a Z80, had a program called 
XMON that was the envy of all my other 
friends, because whenever my system 
crashed—and in those days systems 
crashed а lor—]I could get in there and fix 
things, or at least see what was going on. 

As micros got more reliable, and aimed 
more at the general public than at people 
willing to spend time understanding their 
equipment, the monitor program got 


Amiga's FFP format floating point 
library, and multi-tasking support. 
With Version 3.1, Lattice has 
broken free of the reliance on the 
Amiga standard linker and object 
file format. Thisnewrelease includes 
completely new expanded documen- 
tation, and a Lattice assembler and 
linker which remain compatible 
with previous software but allows 
professional programmers to take 
advantage of both the Amiga's speed 
and the industry's standardization. 
Lattice AmigaDOS C Compiler with 
Lattice's Text Management Utilities, 
$225. Professional AmigaDOS C 
Compiler with, Text Management 
Utilities, Lattice Make Utility, Lattice 
Screen Editor, and the Metadigm 
MetaScope Debugger, $375. 
AmigaDOS C Compiler $150. 


LATTICE RELEASES NEW 
VERSIONS OF C CROSS 
COMPILER AND LINKER 

Version 3.1 of the Lattice C Cross 
Compiler to MS-DOS and version 
2.12 of the Plink86Plus Overlay 
Linker are now available for Sun and 
Apollo workstations as well as the 
DEC VAX Family of processors run- 
ning VMS, UNIX or Berkeley UNIX. 

All Lattice C Cross Compilers 
possess the same functionality and 
generate the same code as the native 
Lattice MS-DOS C Compiler. This 
allows users to take advantage of the 
larger systems’ speed and multi-user 
capabilities when creating applica- 
tions for most popular PCs, 

Contact Lattice Corporate Sales 
for details. 


In Illinois (312) 858-7950 TELEX 532253 FAX (312) 858-8473 


INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32)2-720-51-61 


Japan: Lifeboat, Inc. (03)29 3-4 71 
France: Echosoft (1)4824.54.04 


England: Roundhill (0672)54675 
Germany: Pfotenhaur (49)7841/5058 


Hong Kong: Prima 85258442525 A.I. Soft Korea, Inc. (02)7836372 


Australia: FMS (03) 609-0899 
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Italy: Lifeboat Associates Italia (02) 46.46.01 
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buried deeper and deeper into the oper- 
ating system, and in most machines it 
vanished from the user’s view. Zenith, 
however, has always retained the monitor 
program, and while it’s usually invisible, 
you can still get access to it if you think 
you need to. I’ve described in a previous 
column how I managed to fix a temporary 
glitch in the Z-181 by using the monitor 
program to boot the machine off the B 
drive. 

Small machines also used to have what 
was called a “front panel,’ which was a 
hardware look into what the machine was 
doing. In the movies all computers have 
front panels, because front panels have, 
among other things, flashing lights. 

PC’s Limited has brought back not only 
the user-accessible monitor, but also 
flashing lights: they have a small LED 
display that tells things about the status of 
the machine, and which can be used as 
an aid to diagnostics. 

Their machines are also fast. I was 
much impressed with PC’s Limited at the 
Atlanta COMDEX; I was more so this 
time. As it happens I met the company’s 
president at the “real” Pournelle/Dvorak 
party (which was hidden so well I almost 
didn't find it; and still more than 150 peo- 
ple showed up!). They’ve arranged for me 
to get one of their systems. I don’t write 
much about stuff that’s not running here 
in Chaos Manor, but I confess some an- 
ticipation. 

In addition to their computers, they have 
a complete line of PC add-on products. 
Again, I’ve not tested any of their stuff; 
but I was highly impressed with what I 
saw at COMDEX, and I keep hearing 
good things about the company. 


Virtual? 

One of the most interesting interviews I 
managed at COMDEX was with Ken 
Williams, vice president of R&D for 
Softguard. 

Softguard is a weird company. They 
make most of their revenue from copy- 
protection software. Since I hate copy pro- 
tection, and they know it, I wondered if 
I were walking into the lion’s den when 
I went up to their suite in the Bally Grand 
Hotel; but when I got there I found that 
all their programmers, including 
Williams, hate copy protection about as 
much as I do. “It’s going to be done,” 
Williams said, “апа our schemes are more 
harmless than most, and it makes us 
enough money that we can work on things 
we like to work on.” 

What they like working on is VM386, 
which is a virtual operating system for the 
386 chip. 

When I first heard about VM386, I 
didn't quite understand. That, as it turns 

continued 
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BOOKMARK" Data Protection Software 


Automatically marks your place so you can resume where you left off. 


Runs with most software so if you decide to call it a day you can power down, and upon restart 
BOOKMARK will bring you back where you left off...it's like having a BOOKMARK in your computer! 


Stop wasting time navigating through menus ... or teaching novices. 
Easy to use. You choose how often work is saved, by number of keystrokes or length of time. 


Work in progress can be resumed within seconds after system crash, power failure, accidental 
reset or power down. 


Costly battery backup systems are no longer needed when work in progress is already saved to the 
point of the previous BOOKMARK placement. 


BOOKMARK is a memory-resident utility that automatically and periodically saves work in 
progress to a reserved area of the hard disk. 


suggested Retail Price $69.95 


Requirements: 
IBM PC/XTIAT or 100% Compatible 
64k to 640k 
IBM DOS 2.1 or Higher 
1 Floppy Disk Drive « Hard Disk Drive (10 Megbytes Minimum) * Video Display Adapter. IBM (Monochrome, Color, Enhanced Color), Hercules, AST 
(BOOKMARK occupies an equivalent space on hard disk as in system RAM plus video RAM) 


To Order, Call INTELLISOFT International or Ask Your Dealer for BOOKMARK 


INTELLUSOFT. 


See Us At MESSE «e ap 
CeBIT 87 «0% 
USA Pavillion, Stand Р5 INTERNATIONAL 


Call Toll Free (800) 544-MARK · In California Call Toll Free (800) 543-MARK 
70 Digital Drive · P.O. Box 1972 · Novato, California 94948 - (415) 883-1188 


BOOKMARK” is a trademark of INTELLISOFT International. Copyright © 1986 by INTELLISOFT International. All rights reserved. 


IBM PCIXTIAT are registered trademarks of International Business Machines Corporation. Hercules is a trademark of Hercules Computer Technology. 
AST is a registered trademark of AST Research, Inc. 
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1-2-3" is more than just the best selling PC software package in the world. 
It’s a system. A system that includes a wide range of Lotus” products that work with 
1-2-3. Including Lotus HAL—for easier and faster use of 1-2-3. 1-2-3 Report Writer— 
for reports, forms and mailing labels. And Freelance” Plus—for business graphics. 

Its also more than 1000 specialized applications designed by independent 
software developers to work with 1-2-3. 

It's outstanding support and service backed by a free telephone hotline and 
Lotus PROMPT? new comprehensive user support program. 

But most important, it's a guarantee that the 1-2-8 software you buy today 
will become more valuable and more useful to you in the years ahead. 
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Business software integrating spreadsheet, graphics and database. 


© 1987 Lotus Development Corporation. Lotus, 1-2-3 and Freelance are registered trademarks of Lotus Development 
Corporation. 1-2-3 Report Writer, Lotus HAL and Lotus PROMPT are trademarks of Lotus Development Corporation, 
Lotus HAL is distinguished from HAL, which is a trademark of Qantel for its Hotel and Leisure Software, 
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When you travel with your portable 
computer, make sure your communi- 
cations go with you. The WorldPort 
1200'* Portable Modem is the only 
modem you need, whether you travel 
across the country or around the 
world. 


While most portable computers offer 
an optional modem of some type, only 
the WorldPort 1200 gives you all the 
features required for true portability. 
Features like battery-powered, 

Hayes ™ Command Set compatibility, 
Bell and CCITT standards, direct and 
acoustic cups interface for 300 and 
1200 bps, and compact size. 


Equally at home on your desktop, the 
WorldPort 1200 works with virtually 
any computer with a RS-232C serial 
port. No more of those dedicated 
internal modems that can only be 
used with one computer. 


The World Port 1200. At anly $199, 
you can't afford to leave home 
without it. 


For more information or your nearest 
dealer, contact us today. 


TOUCHBASE 
SYSTEMS, INC. 
16 Green Acre Lane 
Northport, NY 11768 
(516) 261-0423 

Telex 6502848020 


Hayes 15 a regislered trademark ot Hayes Microcomputer Products, Inc 
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Items Discussed 


EGA Paint ................... $79 
RIX Softworks 

18552 Macarthur Blvd. 

Suite 470 

Irvine, CA 92715 

(714) 476-8266 


Multiscan Monitor ........... $945 
Sony Corporation 

Sony Drive 

Park Ridge, NJ 07656 

(800) 222-0878 

(800) 222-0879 in New Jersey 


PC's Limited 386 System . Price not 
announced 

PC’s Limited 

1611 Headway Circle, Building 3 

Austin, TX 78754 

(800) 426-5150 


Relay Silver (micros only) ..... $150 


out, isn't unusual, since not many others 
did either. After two hours with Ken 
Williams, I still don't know all I should, 
but I know more than I did. 

First, not all PC-compatible programs 
can run under a virtual operating system 
(VOS). Many can. The advantage of a 
VOS is that it not only allows your 386 
to run just about all the commercial soft- 
ware available for PCs and ATS, but it will 
run several of those programs at the same 
time, which is to say allow them to be 
truly concurrent. 

We don't have that now. We have termi- 
nate-and-stay-resident (TSR) programs 
like SideKick and SuperKey and Ready!, 
which sit up in high memory. A sort of 
primitive monitor program (the kind of 
program we used to call a demon) watches 
for a special keystroke such as Alt-/ every 
time you strike a key. (This slows your 
machine down a bit, but not enough that 
anyone will ever notice.) When the demon 
sees that special keystroke, it takes over 
your machine. The demon saves off all 
registers and the stack and anything else 
he needs in order to put the machine ex- 
actly back the way it was when you 
pressed that key, then calls for his big 
brother the TSR program. This happens 
so fast you hardly notice. You then use 
SideKick or Ready!, and when you're 
done you exit; the TSR program calls the 
little demon, and he puts the machine 
back the way it was when you started. 

Note, though, that you haven’t really run 
two programs at once. If you had a fast 


VM Personal Computing 
41 Kenosia Ave. 
Danbury, CT 06810 
(203) 798-3800 


TravelComm 1200 ............ $124 
Touchbase Systems Inc. 

16 Green Acre Lane 

Northport, NY 11768 

(516) 261-0423 


WordStar ................... $350 
MicroPro International 

33 San Pablo Ave. 

San Rafael, CA 94903 

(415) 499-1200 


ZA-181-5 Modem for the Z-181 . $399 
Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 

(312) 391-7000 


enough machine, you could have ac- 
complished the same result by saving 
whatever you were working on and 
loading in a new program. 

Truly concurrent systems work dif- 
ferently. You could, for example, have a 
big spreadsheet that takes 10 minutes to 
recalculate (given the speed of a 386 that's 


'going to be a big program, but what the 


heck). You can leave that running, go out 
to the virtual operating system, and call 
up abrand-new DOS; and under that you 
can load in another Lotus 1-2-3, or a word 
processor, or even Flight Simulator. 

More than that: you could, under the 
VOS, call in an entirely different kind of 
operating system, such as Pick, or UNIX, 
or even the kind of thing Niklaus Wirth 
designed for Lilith, assuming that anyone 
can get the Modula operating system go- 
ing on an 80386. You could even have all 
of them running at once, and each would 
have the full resources of the entire 
system. Actually, of course, each OS only 
thinks it has the system's full resources; 
but through.the magic of swapping things 
in and out of both hard and RAM disk, 
the program never knows that it's sharing 
resources with something else. 

That's the good news. 

The bad news is that not all existing pro- 
grams are "virtualizable,' and existing 
virtual operating systems can't do much 
about the dreaded 640K-byte memory 
boundary that plagues us. Serious copy- 
protection schemes (Softguard says “We 

continued 


“Microportis 
the fastest path 


between 
real UNIX 


Dimitri Rotow runs a company 
on the go. He has little time 

for hardware or software that 

doesnt do the ultimate job for 
his company's customers. 


Two months ago he assessed 
three readily-available UNIX 
(and UNIX-like) operating 
systems. After evaluating 
pricing, packaging, 
documentation, quality, 
service, manufacturer's 
support, compatibility, third- 
party support, features, 
conformity and performance, 
he and his VP of engineering 
came to one conclusion: "To 
praise Microport is to praise 
the AT&T/Intel joint venture, 
because Microports version 
of UNIX System V is virtually 
identical. However, more value 
is received since more 
middlemen are removed— 
thats much closer to buying 
direct and selling direct.” 


Bell Technologies’ customers 
appreciate real value plus real 
System V. If youre an OEM, a 
reseller, an end-user or simply 
curious about our product— 
call us today and see what all 
the endorsements are about. 


Microport Systems, Inc. 
10 Victor Square 
Scotts Valley, CA 95066 


408/438-UNIX (438-8649, local) 
800/822-UNIX (Inside California) 
800/722-UNIX (Outside California) 
FAX: 408/438-2511 
Telex: 249554 
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have some knowledge of that phenom- 
enon’’) can drive a VOS mad. There are 
other limits. 

The bottom line, though, is that a good 
VOS can make a multitasking system out 
of any PC retrofitted with a 386 board; 
Orchid, Paradise, Intel, and a bunch of 
others are already selling 386 boards for 
ATs and compatibles. 

Softguard expects to be shipping 
developer kits well before you read this. 
Hackers should find them interesting. The 
Softguard people mostly come from a 
mainframe tradition. They see a lot of 
“truly heroic code” out in the mainframe 
world that almost no one in the micro 
world is even aware of; and they’re try- 
ing to bring some of that to the 386. 

Me, I wish them well. 


Winding Down 
I'm about out of space and I haven't even 
mentioned the trip to France, where I 
spoke to executives of Sperry Network- 
ing and their guests. Sperry has recently 
merged with Burroughs into a company 
called Unisys, but it was still Sperry when 
I was there. 

One of my fellow speakers was David 
Brunnen of Britain's Network Nine. This 
is a new venture from the denationalized 


British Telecom. They're doing some 
really spectacular things combining office 
rentals and communications systems. 


Brunnen recalled that in the late 1960s ° 


he pulled the plug on one of the last 
manual switchboards in England. It was 
replaced by an automatic system. As he 
stood there behind the operator waiting for 
zero hour, a call came in. The operator 
listened for a moment and said, “Oh, it's 
no use ringing the vicarage, love, I'll put 
you through to the butcher shop." She'd 
just seen the vicar walk past. A few 
minutes later Brunnen pulled the plugs. 
Now, he said, 20 years later, the tech- 
nology is just beginning to be able to 
deliver that level of service. 

The book of the month is by Seymour 
J. Deitchman, Military Power and the Ad- 
vance of Technology (Westview Press, 
1983). A sound analysis, and I’m folding 
some of it into my revised Strategy of 
Technology. 

The game of the month has to be Star- 
glider for the Atari ST. Incidentally, the 
Atari ST was the real hit of COMDEX; 
their booth was jammed from the first day 
to the last, and some of the new software 
for the ST is really impressive. 

ГЇЇ have more about COMDEX next 
time. I’m still looking for a good 15-inch 


color monitor that can take both EGA and 
CGA output. Now that. both Sony and 
NEC have 13-inch systems that can do that 
(the Multiscan and MultiSynch, respec- 
tively), I don't think a big-screen multi- 
ple synchronous monitor will be too long 
in coming. Incidentally, RIX Softworks' 
EGA Paint program will knock your eyes 
out on the new Sony monitor. 

* Meanwhile, the refurbished Golem has 
arrived, and Tony Pietsch is coming over 
to install it. My anthology went out today, 
and this column is done. I have the Omni- 
Tel modem for the Z-181, and it can't be 
long before I have documents and software 
for it. The Zenith AT is coming, and for 
that matter I should have a new controller 
for Big Kat by the end of the week, and 
before then I should have Volume III of 
Janissaries done. 

With luck the curse is ended. 8 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a selfad- 
dressed, stamped envelope to Jerry 
Pournelle, c/o BYTE. One Phoenix Mill 
Lane, Peterborough, NH 03458. Please 
put your address on the letter as well as 
on the envelope. Due to the high volume 
of letters, Jerry cannot guarantee a per- 
sonal reply. 
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FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN language system? If you're serious 
about your FORTRAN programming then you should be using F77L - 
LAHEY FORTRAN. 


"Lahey's F77L FORTRAN is the compiler of choice. It's definitely a 
"Programmers FORTRAN,’ with features to aid both the casual and the 
professional programmer... F77L compiled the five files in a total of 12 
minutes, which was 4 times as fast as М5 FORTRAN and an astounding 6 
times as fast as Pro FORTRAN” - PC Magazine 


Compare the features and performance of other PC FORTRANS with F77L 
and you will find that F77L is clearly the superior product. 


Full Fortran 77 Standard {F77L is not a subset] * 
Popular Extensions for easy porting of mini * 
and mainframe applications 

COMPLEX«16, LOGICAL«1 and ІМТЕСЕВ« 2 • 
Recursion - allocates loca! variables on . 
the stack 

IEEE - Standard Floating Point 

Long variable names - 3] characters 9 
IMPLICIT NONE e Technica! Support from LCS 


© NEW FEATURE - NAMELIST 


F77L - THE PROGRAMMER'S FORTRAN 


$477.00 U.S. 
System Requirements: MS-DOS or PC-DOS, 256K. math coprocessor (8087/80287] 
FOR MORE INFORMATION: (702) 831-2500 

Lahey Computer Systems, Inc. international Dealers: 

P.O.Box 6091 England: Grey Matter Ltd., Tel: (0364) 53499 
Incline Village, NV 89450 Denmark: Ravenholm Computing, Tel: (02] 887249 
U.S.A j Australia: Computer Transitions, Tel: (03) 537-2786 

he Japan: Microsoftware, inc, Tel: (03) 813-8222 


SERVING THE FORTRAN COMMUNITY SINCE 1967 


MS-DOS & MS FORTRAN are trademarks of Microsoft Corporation.Pro FORTRAN refers to Professional FORTRAN a trademark of 
international Business Machines. 


Fast Compile - Increases productivity 
Source On Line Debugger {Advanced 
features without recompiling} 

Arrays and Commons greater than 64K 
Clear and Precise English Diagnostics 
Compatibility with Popular 3rd Party 
Software (іе. Lattice C] 

Easy to use manual 


Editor's Chorce 
- PC Magazine 
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© Eastman Kodak Company, 1986 
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it used to take ир to $15,000 


and a video technician to 


project real-time PC images. 


Now anybody can do it 
in five minutes for $1270: 


1. 
Plug the unit into your PC. 


2. 
Place it on your overhead projector. 


3. 
Begin your real-time presentation. 


New KODAK DATASHOW System 


Just think of all the applications. 
Call for details: 


1800 44KODAK, Ext 865 


(1800 445-6395, Ext 365) 


The DATASHOW System is used with an 
IBM PC or 100% compatible computer. 

. *Price shown Б Kodak's suggested 
* .price only. Actual selling price is deter- 
on: eer. 
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Standard phone wire 


Network Controller 


TRUE 
NETWORK 


1. Peripheral Sharing: enables up to 
6 PC users to share laser or impact 
printers and storage devices. 

2. Runs 99% of MS-DOS Software’: 
lets you share software you already 
own for word processing, 
accounting, database, spreadsheets, 
CADICAM, etc. (PC, XT, AT and 
compatibles). 

3, Transparent Natural Use: allows 

direct access to remote files and 

programs on remote PC's. You 
don't have to leave your application 
and use a special program to copy 
files to your PC. 

Print Spooler: lets you continue 

using your PC while your data is 

being printed or waiting to be 
printed. You use your present 
printing commands to automatically 
send your data to the printer. 

5. Fault Tolerance: Software is 
resident on all networked PC's so 
any PC can be tumed off or fail 
without interrupting network 
operations. 

6. Security: Network users can be 

restricted from using printers, and 

reading or writing to designated 
storage devices. 


+ 


PERFORMANCE 


RJ 11 Y-connector 


Bechtel Power Company: 

Tai Leong, Senior Engineer - 
"Because of our application it was 
essential to have a transparent 


network ... The Knowledge Network's 
easy to use and its programability 
satisfies all our networking needs." 


Holiday Inn, Corporate Headquarters: 
Ben Holcomb, Director of Finance 
and Planning of Intemational Hotels 
— "The Knowledge Network is an 
exciting product for the price... in 
fact, we're encouraging other Holiday 
Inn branches to use it." 


Quantitative Software Reports: 

Jay Siegal, Managing Director — "The 
Knowledge Network offers the 
minimal amount of disruptions to my 
complex programs ... No hardware 
needed, no new commands ... it 
meets my networking needs 
perfectly." 

InsMark: 

Max Dunn, System Manager — "It's 
our number one choice among 
software LAN's that we've reviewed. 
It's ideal for sharing disks, virtual 
drives and our other costly 
peripherals." 


THE KNOWLEDGE NETWORK 


Printer 


FEATURES 


e Guaranteed: If you're not satisfied, 
return the product within 60 days for 
reimbursement. 

* Complete: comes with everything: 
software, Network Controllers, 
phone wire and HJ 11 connectors. 


e Proven: more than 800 satisfied 
Knowledge Network users. 


* Easy Installation: user installable in 
10 minutes. Network Controller 
connects to RS232 serial port using 
standard telephone wires and jacks. 
All PC's networked in parallel on a 
single "party line." 

« Low Complete Cost: best 
price/performance ratio in PC 
networking: $299 for the two PC 
Starter Kit and $149.50 per Add On 
Kit. No networking boards, file 
servers, dedicated computers, dumb 
terminals or additional bridge 
software is necessary. 

* No Leaming Curve: uses standard 
MS-DOS commands. 

e Fast: operates at up to 115,200 bps 
and uses automatic error correction 
Ethernet-like system (CSMA CD/CA). 


Р, (plugs into А232 
ч serial рой in 
each PC) 


2PC Starter Kit $149.50 x 2 = $299 (2 RS232 Network Con- 
trollers, phone wire, RJ 11 connectors, software and manual) 


1 PC Add On Kit $149.50 each (1 RS232 Network Controller, 
phone wire, RJ 11 connector, software and manual) 


Shipping & Handling (Allow 10 days for delivery) 10.00 
Sub total 

CA residents add applicable sales tax 
TOTAL 


Applied ай 


Groups, Inc. Hany Coin, designer of 
1095 E. Duane Ave. its Knowledge اوا‎ Я Payment or Charge: _ VISA... MC __АМЕХ _ Check 
Suite 203 "It's a low-cost, complete network. 
Sunnyvale, CA 94086 You don't have to leam new commands, 
(408) 739-0300 or buy special network programs to get 


the job done.” 1-800-422-1254 in CA 
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Аи CADH в гереп] [га нети of нута dez ША А Е V re tarak al As Tue (НАЙ ENT XT RT агы дем barked ãÎ êê] кат! Businem Mose Coen VeerdPériect is a 
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bedemi d ino Xerox Cap. Word gid 8 905 are eagsderad rademaiks of tho Mcrosolt Cop. Sidelck and Retak The Analysi are fogeiniad trademarks of Bceland intentar, Inc. 
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Inquiry 25 


Status Report 


When I began writing Applica- 
tions Only a year ago, I prom- 
ised to be honest about my prej- 
udices. I think it’s important for 
a reader to know what software 
a reviewer uses on a day-to-day 
basis; personal work habits af- 
fect program evaluations far more than 
writers usually care to admit. I’m hoping 
that if you know what I like, you'll have 
a better chance of determining how my 
preferences match up with yours. So I've 
stuck two sections of true confessions to 
the end of this column. 
But first, a couple of new products. 


Rags or Riches? 

I have mixed feelings about Ragtime 
(Orange Micro, $395) for the Mac, a novel 
blend of spreadsheet, word processor, arid 
page layout program. I like the program 
a lot, but it has some holes I find disturb- 
ing. Because it allows you to combine ac- 
tive spreadsheet and text sections any- 
where on a page, Ragtime is extremely 
good at forms design. But like most other 
integrated software packages I’ve tried, 
Ragtime's parts start looking shabby when 
you compare them to equivalent stand- 
alones. I don't mean to suggest that 
Ragtime isn't pretty amazing—it is—but 
it lacks a few features that would make it 
much better at what it’s supposed to do, 
which is a shame. 

The central element of the package is 
the page layout module, and it’s here that 
Ragtime really shines. You create 
“frames” on a page by dragging the 
mouse, as you would to construct a hollow 
rectangle with a graphics program. Any 
frame can contain text, a spreadsheet, or 
imported MacPaint or PICT artwork. 
What’s more, frames can be nested, so, 
for example, spreadsheets can live within 
text frames. If you’re working with text, 
you can construct a “pipeline” between 
the two frames by simply drawing a con- 
necting line. This is all very easy, and the 
program provides an informative status 
box anytime you're creating, resizing, or 
moving frames. Ragtime automatically 


Ezra Shapiro 


Confession time 


finds Ezra telling which products 


he uses regularly 


numbers frames in order of creation, and 
you can choose to display or hide the 
number tags with one menu selection. 
Spreadsheets can reference cells in other 
frames using these tags. 

The word processor in Ragtime is page- 
oriented; if you want to write something 
that’s longer than a single page, you have 
to stop and create a new frame for the con- 
tinuation. However, once you've linked 
pages, changes flow magically through the 
pipeline and the text reforms to fit. When 
you resize a frame, the speed with which 
Ragtime processes the change is im- 
pressive. The spreadsheet is a solid basic 
engine with a large selection of built-in 
functions (but no macros), and graphics 
import allows cropping and quick rescal- 
ing of images. 

The components work well together, 
and creating business forms is easier than 
it has ever been. While you can't quite 
have spreadsheet data floating within a text 
paragraph—frames remain fixed until you 
move them—you can shrink a spreadsheet 
frame down to a single, naked cell. The 
program's potential is amazing. You can 
even save any document as a blank form, 
ready for reuse, without having to manual- 
ly delete its contents. 

So what's wrong? 

Well, I can live without a spelling 
checker, and I can also live without auto- 
matic hyphenation. But how can a pro- 
gram that prides itself on fast text refor- 
matting exist without any sort of soft 
hyphens? Any time you change the width 
of a frame, you've got to go in and pain- 
stakingly hyphenate, rehyphenate, or 
unhyphenate your text. 

As to the spreadsheet, I can survive 
without macros and user-defined func- 
tions. But why are there no graphics? I 
find this omission truly bizarre; in order 


to construct a bar graph or pie 
chart, you've got to dump out 
your worksheet as delimited 
text, suck the data into another 
program, build the chart, save it 
on the clipboard, go back to 
Ragtime, and so on. Very 
strange, especially for a program that's 
supposed to be the business person's 
answer to desktop publishing. I also would 
have expected the spreadsheet to be 
capable of importing either Excel or 1-2-3 
worksheets; Ragtime reads only delimited 
text, so you lose your formulas. 

I realize the program is pushing the 
Mac's CPU, but scrolling is choppy and 
not particularly fast. You could endure it, 
but it's on the outside limits of acceptabili- 
ty. There are also some minor bugs re- 
painting the screen, but nothing that 
doesn't correct itself with the next 
command. 

The reduced view, which displays a full 
page in miniature, is completely live. 
That's great for repositioning and resiz- 
ing elements, but if you happen to click 
the mouse inside a frame rather than along 
its border, you're suddenly editing the 
frame's contents (which you can't see)— 
a big mistake that can happen easily. 

The documentation is thorough but not 
outstanding, and the on-disk tutorial 
shows you how to produce yet another 
three-column newsletter. (Are other Mac 
owners getting as sick of these as I am? 
Seems like they come with every new pro- 
gram.) The press kit contains a full IRS 
tax form, complete with boxes and teeny 
type. “Wow,” I thought. “I bet they'll 
show me how I can construct a self-cal- 
culating tax package." Wrong. The only 
sample you get is the newsletter. 

Ragtime doesn't quite make up its mind 
what it's trying to be. Is it an all-purpose 

continued 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him at P.O. Box 170040, 
San Francisco, СА 94117, Because of the 
volume of mail he receives, Ezra, regret- 
fully, cannot respond to each inquiry. 
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integrated package, a page layout program 
with some extra features, or a forms 
design product? I just can’t shake the feel- 
ing that Ragtime’s authors lost track of 
their purpose along the way. 


Spelling Demon 

Write Now (Airus, $150) is a great little 
word processor for MS-DOS machines. 
It isn’t the world’s biggest or fanciest prod- 
uct, but I like it. If you don’t need much 
more power than PFS:Write, Write Now 
is entirely adequate and packs some nifty 
unusual features to boot. 


APPLICATIONS ONLY 


First of all, you don’t get multiple- 
column formats, footnotes and tables of 
contents, sophisticated typesetting, outlin- 
ing, or any of the features associated with 
industrial-strength word processing. You 
do get a solid editor that can handle a sim- 
ple mail merge, basic layout (like headers, 
footers, and page numbers), cut and paste, 
a choice between function key menus and 
WordStar-like command sequences, and 
all the usual editing tools. 

The neat stuff is in the area of spelling. 
If you ask it to do so, Write Now will 
check words as you type, beep at you, sug- 


Do You Ever Get the Feeling 
That No One Speaks Your Language? 


Arity/Prolog. 


The Language That Spans the Generation Gap. 


Arity listens to what you ask for. You want a serious, versatile 


inguage that will go the distance for you, There аге two very 


za good 4 ons for you to use Prolog—to do your work smarter 


ar) 


+! Peano 


гепмтоптер 


's exactly what the Arity/Prolog development 


help you do. Our powerful tools, based on 


| М the general purpose programming language Prolog, will signif- 


EXER icantly reduce 


q RV wide 


Our development time and allow you to solve a 
e of application problems. 


E: Ў No translation "quired Our development environment for 
uy 1:73 the IBM PC family and all MS-DOS compatibles includes the 


/Prolog Compiler and Interpreter, the Arity/Expert Sys- 
tem, and Arity/SQL. And you can tie them all together. You 
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with several other programming languages and 


MI builld'extensions to your existing applications. You'll be truly 


ШИ multilingual what better way to span the generation gap? 


EM 
|t can take you to new places 


You'll discover amazing speed, 


power, and flexibility using the Arity/Prolog programming 


environment, withits one gigabyte of virtual memory and 


fast, compact compiled code, for conventional applications. 


And if you're working in new territories, like expertsystems or 
sophisticated database management systems, you'll be speak- 


ing the native tongue. 


Speakitfreely Our products аге not copy protected and we 
charge no royalties, so you can use them in as many end-user 


applications as you'd like. Why keep the language of solutions 


all to yourself? 


Join the thousands of assembly and C programmers who 
already use Arity/Prolog—the language of solutions. 
Call 1-800-PC-ARITY Today. 

Massachusetts residents call 617-371-1243. 


Software that roars. 


ARITY CORPORATION 


30 Domino Drive, Concord, MA 01742 U.S.A. 
1-800-722-7489 or in Massachusetts call 617-371-1243 
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Inquiry 28 


gest correct spellings, and even complete 
words for you as soon as it identifies a 
unique entry in its dictionary. Or you can 
shut off any or all of the above and sim- 
ply check an entire document anytime you 
want. In several weeks of testing, I noticed 
no degradation in speed as a result of the 
real-time comparisons. 

My only quibbles are in the area of per- 
sonal taste. Га like a bigger dictionary, and 
Id like to be able to shut off the status 
lines that clutter the top and bottom edges 
of the screen, and Га prefer a larger file 
size than Write Now's limit of 64K bytes. 
But I found the program easy to learn and 
use, well designed, effectively docu- 
mented, and all-around nice. 

Once you accept that you're not getting 
MultiMate or Microsoft Word, you'll love 
this product. It's certainly a good choice 
as a basic editor, a first word processor, 
or a convenience if you're a rotten speller. 
Airus, the company that produces Write 
Now, listens to users and provides good 
support. I have no qualms recommending 
it to anyone. 


Confession Time 

The question I'm asked most frequently 
goes something like this: “Okay, Shapiro, 
I read what you had to say in your col- 
umn, but what do you really use?" It 
deserves an answer. Bear in mind that I’m 
a freelance writer, editor, and graphic 
designer by trade; I'm not an engineer, ac- 
countant, or programmer (though I do 
dabble). That means I'm a heavy user of 
word processors and related tools, and I 
use spreadsheets and databases to run a 
very small personal business. Like most 
people, I'm also a creature of habit, and 
I'm lazier than I like to admit. 

For the past year, my primary editor 
under MS-DOS has been Framework, 
chiefly because I love the spreadsheet and 
the windowing interface. When I have a 
complex project that requires fancy for- 
matting, I confess I haul out good old 
WordStar 3.3, though heaven help me if 
I need footnotes. I’ve never been able to 
crash WordStar, and I learned to use it 
before anybody told me that it's difficult 
to master. I maintain that when the going 
gets tough, the tough use WordStar. I have 
tried, and failed, to shift my writing over 
to XyWrite, WordPerfect, Volkswriter 3, 
Microsoft Word, and PC-Write. Of the 
five, I’m most attracted to XyWrite; it's 
fast, powerful, and programmable, but I 
haven't had the energy to completely 
redefine the keyboard, which T'd want to 
do before making the switch. Walter 
Feigenson (formerly of NewStar, now of 
MicroPro) tells me that the new version 
of WordStar will ease my embarrassment 
over my old standby; I sure hope so. 

continued 


NNhatf's New at “The Source” of the 
AMERICAN DESIGN COMPONENTS? Racine ce T 


e warehouse 60,000 |34”, 10Mb 5%“, 1.2 Mb. AT 
Woo: at American [HARD DISK DRIVE | HALF HT. 

Design Components — ex- nw" Comp mw DISK DRIVE = 
pensive, often hard-to-find — 


components for sale at a 
fraction of their original cost! 
You'll find every part you 
need — either brand new, 
or removed from equipment 
(RFE) in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 
Open Mon. - Sat., 9-5 


THERE'S NO RISK. 
With our full 90-day warranty, 
any purchase can be returned for шеш , - 

апу reason for full credit or refund. ШШ it yourself from subssserm- 


blies. No wiring nec. (just plugs 
PC 8300 HOME COMPUTER 


Power Supplies 


190W DISK DRIVE 
POWER SUPPLY _ 


Doubla sided/doubie density, fui 
height drive. 48 T.P.1., BO tracks. 
Mir = MPI-52S 

item #7928 $79.95 
2 tor $150.00 


96 TPI, DS/Quad Density 
Mir — CDC #9409T 
$99.00 


Itam #1893 


MECHANICAL 


veut 115% 
Output: +127 @ 4. Тая за 
+5.1V @ 3.04A 
Contains 3 sats of dual outputs, 
allowing for simultaneous operation 
of 3 disk drives. Originally designed 
for the AT & T computer. 
Dim.: 11"W x 4% "H x 7 "deep 
kem #10006 $59.95 New 
HI-POWER SWITCHING 


POWER SUPPLY 


48/96 TPI 


(IBM* Compatible) 
Double sided. single/double 
density; 80 tack. 

Mir = Panasonic #JU-475 


Item #10005 $ 129.00 new 
COLECOVISION 
to ADAM 

EXPANSION KIT 


Fits standard 5% " spacing. 
Shock mounted. High speed, low 
power. Mir — MMI iMM212 


пет 29217 $179.00 New 

Controller Card for above 
пет 49984 $99.00 

ADAM COMPUTER 


KIT! (Lass printer & w/o cabinet) 


Output «5.15V @ 70A 
* 12V (9 4А 
* 12V @ 4A 
« 5.2V @ бА 

Input: 116/230V nominal, 

.725KW cont. 47-63Hz. En- 

closed in metel housing. 

Dim.: 15"W x 25 "Hx 8^ deep. 


4B-KEY — Timex 281/1000 
hem #6712 $5.95 new 


66-KEY — Commodore С-16 
Item #9304 $5.95 New 


75-KEY — Timex or Adam 


This expansion module wat plugs 
Into your ColecoVision. With Printer 
Powar Supply and deta drive {both 
included], you will have a working 
Adam Computer. Adam Keyboard, 
one Smart basic cassette and hook- 


together), Hook-up diegram in- 
cluded. includes: Keyboard, 1 cas- 


(Advanced version of the Timex 1069 sette digital dato drive, 2 game con- | UP diagram візо inctuded. For computer upgrade. . . Mir — Todd Prod. #4XS8151A 
trolara, power supply. si memory | tam #0018 $59.50] tem #7429 $5.95 New | tem #9749 $29.95 New 
, and one cassette. 
of running CPIM, has bultan word | ADAM CORDLESS COMPUTER GRADE 
processor. item #7410 | ACCESSORIES. . . TELEPHONE POWER SUPPLY 
Complete - $99.00 700 ft, Range 
42-key mechanica keyboard (not mam: ADAM PRINTER DATA DRIVE a Wall or Base 
brane]. Contains 2K of RAM.” ° Reverse iT ачта lem #6641 $9.95 Mount 
video, 280А, 6.5 MHz processor, ROM | : 
BASIC. Graphics cansbilty/sound-music, PRINTER POWER SUPPLY f 
TY or monitor. Joystick input operstes on itam #6642 $14.95 Auto redial last ШҮ +» 
115 VAC. Includes: AC adapter, TY cable, пыт dai === 
and рай of cassette cables. Wil run all ASCII KEYBOARD recall Comes CB. 
prerecorded tapes for Sinclair’ Timex пет #6643 $19.95 with attachments Soe vere там dia 
Item 410336 $29.95 New | Complete, less top cover plate. | CONTROLLERS (set of 4) EA ا‎ ea с +5у @ 3 amp 
fin orig. boxes! | Friction feed. Takes standerd кет #7013 $9.95 battery indicator +12V @ 6 amp. 


* *16K RAMPACK upgrade Input 115V/60H. Dim.: 9'5 "W x 


(1 available per Bach customer.| returns; tested — operational.) ASSORTED CASSETTES Famous make mir 3% "Н. [Rubber ft. incl.1 
пет #10337 $10.00 New | пет 28839 $69.50 tem #7786 $19.95 | кет 29997 $29.95 мех | пет #9501 $24.95 New 


Composite Video Monitors PUMPS — COMPRESSORS — BLOWERS —MOTORS —POTENTIOMETERS — COUNTERS 
! TIMERS — RELAYS — VOLTAGE REGULATORS — POWER SUPPLIES 
ІВМ? Sane Tee 


paper 8^ " x 11". (Customer light. Color: brown w/cream. 


3%” DISK DRIVE 
EXPANSION MODULES. . 


bane i ر‎ 
n ШЕШ | ee | 

IBM PC Jr. APPLE IBM PC/XT 

Side-by-side mounting (PC Jr. Side-by-side mig. with disk storage Stacked mounting. replaces old- 

mounts an top). With floppy disk space In from. Floppy disk coniro fashioned 5% ” disk drives. Con- 

drive controller board. Contains: ler board capable of handling 4 disk tains: 2 Tabor TC-500 3%” disk 


2 Tabor TC-500 3%” disk drives. drives. Contains: 2 Tabor TC-500 drives. Total capacity 360K. 
Tota! capacity 360K. ltem 28825 3%° disk drives. Total cap. 360K. Plugs right into your controller, 


hem #6626 (tem 48827 
инә Баң, $199:00 $99.00 new $169-00 $99.00 New 


12” Monitor 

{Controls front panel mounted) 
12^, green phosphor, high resolution (12 
lines center) and bandwidth (rom 1OHz to 
ЗОН: + 39B. Op. voh.: 120/240 VAC. SOF 
60Hz., 65 VA max. Cuntrols front panel mtd. 
Mir — Motorola - Alpha Series 


кет #10043 $29.95 New 


15" Monitor 
15" screen. Same specs as above 


Capacity: 164K bytes. Will work 
wilh amy 536" disk controller. 
item #5824 $ 5 
“Тоа! cap. БООК bytes with 
special software. 


3%” DISKETTES (Pack of 5) 


Hem #10044 $34.95 New Each unit supplied with two 3%” flexible diskettes. tem #9495 $9.95 New 
MINI MICROCOMPUTER AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM 
REGULATOR YES! Please send me the following items: Г] My check or money order is enclosed. ra 

i пет Ном C Charge my credit card. 3 
No. Many? тош Г] Visa Master Card C] Amex Byte-37 


Provides voltage regulation and ultra-isole- 
tion for microprocessor-baaed equipment. 
Contains less than 3% harmonic distor’ 
tion, better than GO d8 traverse noise 
reaction. Contains dual outlet for CPU & 
monitor, and 6 ft. line cord. 

Input; | 95 ~ 130V, 60Hz 

Output: 120V @1.17A 
Dimensions: 11*$"L x #4 H x Sa W 


Mounted on metal base with rubber feet. ORDER TOTAL Ай inquiries and free catalog requests cal 201-939-2710. 
Mfr — Sola 863-13-114 


nae 79999 $99.00 new | FOr al shane orders, сай TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710. 
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Total 
Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 10% total. 
Canadian: 63 plus Р.О. cost. Charge only. 
Sales Tax (N.J. residents only, 
please add 696 of total) 


№ Size, l^ Cost & Not A Clone! 
Monochrome Graphics № Card — 
$139 v s.5295** 


In California Call: Kenfil Software @ 800-662-0505 

In Colorado Call: Micro Data Products @ 303-360-6200 In Ohio Call: Infotel @ 513-663-5488 

In Florida Call: First Source (&: 305-648-0501 Amdex Computer Inc. €’ 716-586-5916 
O'Toole Interprises @ 800-558-9379 In Connecticut Call: P.C. Distributing (t: 800-626-0012 
P.C. Distributors Ci 800-128-1888 In Tennessee Call: Multi Computer Products @ 800-648-44 |‘ 

In Georgia Call: Majors Distributing @ 404-454-828 | In Texas Call: Compu D Distributors @ 214-264-2626 
Ashford International @ 404-939-7533 Hiltz Computer Products @ 800-433-1007 

In Illinois Call: Comark, U.S.A. Flex @ 800-323-6135 Vidco Electronics, Inc. @ 800-527-8731 
nae redis 3 de 400 In Virginia Call: TCS Supply Distributors @ 703-591-5054 

uideat In Canada Call: JB Marketing @ 613-938-3333 
In Massachusetts Call: J.H. Lawrence e 800-221 -3328 In Pennsylvania Call: People & Technology 60 800-247-5494 Dr. Dr. Zucker 
In New York Call: Great Lakes Distributing @ 716-691-898 | 


KBL Marketing @ 516-434-9010 
Manchester Equipment (0 516-435-1199 
Micro-Buy @ 516-420-1633 


ZUCKIBBe ABID 


e T p 235 Santa Ana Court * Sunnyvale, CA 94086 
(408) 720-1942 * 1-800-458-6200 CA * 1-800-624-4920 US 
Herculesis a trademark af Hercules Computer Technology. Inc. 


* Average price of 400 dealers according lo June 1986, survey by Store Board Inc.. Dallas. Texas 
ZUCKERBOARD is a registered trademark of Advanced Transducer Devices. Inc. 
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I use Instant Recall (the pop-up free- 
form text database) constantly; it has 
replaced Borland’s Reflex as my database 
of choice, though I still use Reflex when 
I have to accomplish structured analytical 
tasks. I load Ready! every time I need to 
generate an outline, and I run SideKick 
only when I need an ASCII table. I’ve 
become addicted to Cruise Control for 
precision cursor control; every time I 
remove it to test another terminate-and- 
stay-resident program, J find myself miss- 
ing it. For telecommunications, I use 
Mirror because it can transfer in the back- 
ground and because I’m familiar with the 
Crosstalk interface. If I had to construct 
heavy-duty spreadsheets and databases, I'd 
use VP-Planner and Paradox. 

Over on the Macintosh, I began using 
Microsoft’s Works as an interim solution 
while waiting for final copies of Word 3.0 
and Excel 1.03, and I’ve been surprised 
at how much time I’m spending with it. 
I gnash my teeth at its many limitations 
(for example, who ever heard of a database 
without a “logical flag” field type?); but 
I use it for just about everything, though 
I expect to move my writing to Word 3.0 
when it gets here. I use More when I’m 
developing anything for which outlining 
is appropriate. For telecommunications, 
I find Works barely adequate (no macros, 
but I can upload a document without hav- 
ing to convert it to ASCII text). When I'm 
downloading binary material, I use two 
simple but effective shareware packages, 
MockTerminal and BackDown. Both are 
desk accessories; MockTerminal dials and 
establishes contact, and BackDown 15 ап 
XMODEM downloader that operates in 
the background, so I can keep working 
during the transfer. I use both SuperPaint 
and GraphicWorks, and my current love 
Is Fontographer, a typeface design pro- 
gram from Altsys. 

I'm not yet as firmly entrenched on the 
Mac as Га like to be, so I’m still not ready 
to vote in several categories. Reflex for the 
Macintosh and Omnis 3 are battling it out 
in the database management arena, and 
PageMaker and Ready,Set,Go! 3 are run- 
ning neck and neck for layout. I’ve also 
been toying with building my invoicing 
system into Ragtime. 

Please note that I’m not endorsing any 
of this stuff; it's merely what I use. Choos- 
ing software is a very personal process; 
what's right for me may not be right for 
you. And there are scads of excellent pro- 
grams out there. 


Hardware 

The second most popular question I’m 
asked is, "What equipment do you recom- 
mend?" That one's a toughie because I'm 
a consumer with a limited budget just like 
anybody else. So I can't make any official 
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comparisons, but here's a rundown of 
what I own. 

I've got an "ancient" Compaq portable 
equipped with a loaded AST Six-Pak Plus, 
an NEC V20 CPU, an 8087-2, and a 
Fast88. (I’ve received a lot of mail since 
I mentioned the Fast88 in my column last 
October. It's a miniboard that gives me a 
clock speed of 477 or 8 megahertz, 
switch- or software-selectable. l'm hop- 
ing it will delay the inevitable purchase 
of a 286 or 386 machine by a few more 
months. Great product.) 

My hard disk is a grubby external 30- 
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megabyte box, with a grinding drive from 
Tandon (sold to me as a 35-millisecond 
unit, but it’s never run faster than 50 to 
60 milliseconds). I use a Logitech C7 
serial mouse. My Macintosh is a Mac Plus 
with a DataFrame 20 SCSI external hard 
drive; no problems there. My Tandy 
TRS-80 Model 100 has 32K bytes of RAM 
and an Ultimate ROM II from Traveling 
Software. 

I own three modems, all external: a 
Hayes 300, a Prometheus 1200, and a U.S. 
Robotics Courier 2400. АП have per- 
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BàckDowü Sneed $30 
Ron Risley 

P.O. Box 1724 

Orange, CA 92668 


Cruise Control............. $29.95 
Revolution Software Inc. 

715 Route 10 East 

Randolph, NJ 07869 

(201) 366-4445 


Excel 1.03................... $395 
Word 3.0 (Мас).............. $395 
УОГК сонан $295 


Microsoft Corporation 
16011 Northeast 36th Way 
P.O. Box 97017 

Redmond, WA 98073-9717 
(206) 882-8080 


РРР $149 
MicroSpeed Inc. 

5307 Randall Place 

Fremont, CA 94538 

(415) 490-1403 


Fontographer................ $395 
Altsys Corporation 

720 Ave. F, Suite 108 

Plano, TX 75074 

(214) 424-4888 


Framework II ............... $695 
Ashton-Tate 

20101 Hamilton Ave. 

Torrance, CA 90502 

(213) 329-8000 


Instant Recall ................ $69 
Precept 

3790 El Camino Real, Suite 173 

Palo Alto, CA 94306 

(415) 327-6885 


MTO «esos Rudd a $69.95 
SoftKlone Distributing Corporation 
1210 East Park Ave. 

Tallahassee, FL 32301 

(904) 878-8564 


formed flawlessly. Checking my records, 
I realized that I paid almost exactly the 


same amount (about $400) for each of 


them, with a two-year gap between each 
purchase. 
For printers I have an Okidata 192P with 


a cut-sheet feeder and a PS-800 from 
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MockPackage................. $35 
(includes MockTerminal, 
MockWrite, MockPrinter, 
MockChart, and EZ-Menu) 

CE Software 

801 73rd St. 

Des Moines, IA 50312 

(515) 224-1995 


Living Videotext Inc. 
2432 Charleston Rd. 
Mountain View, CA 94043 
(415) 964-6300 


Omnis 3 Plus................ $495 
Blyth Software Inc. 

3655 Campus Dr. 

San Mateo, CA 94403 

(415) 571-0222: 


Page MARE eias 4k v» vr EVA $495 
Aldus Corporation 

411 First Ave. South, Suite 200 
Seattle, WA 98104 

(206) 622-5500 


Ansa Software 

1301 Shoreway Rd., Suite 221 
Belmont, CA 94002 

(415) 595-4469 


QMS PS-800 ............... $5895 . 
QMS Inc. 

] Magnum Pass 

Mobile, AL 36618 

(205) 633-4300 


PO UG aaa $395 
Orange Micro Inc. , ‘ 
1400 North Lakeview Ave. 

Anaheim, CA 92807 

(714) 779-2772 


QMS (the PostScript laser printer). The 
Okidata has been a reliable little work- 
horse since it replaced a Mannesmann 
Tally a year ago. The PS-800 is wonder- 
ful. I've never had another laser printer, 
so I can't say how it stacks up against the 
competition, but I've had no trouble, and 


ReadySet,Go! 3.............. $195 
Manhattan Graphics 

401 Columbus Ave. 

Valhalla, NY 10595 

(914) 769-2800 


КейПех.................... $149.95 
Reflex for the Macintosh .... $99.95 
SideKick (MS-DOS) ........ $84.95 


Borland International 
4585 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(408) 438-8400 


Ultimate ROM II.......... $229.85 
Traveling Software 

11050 5th Ave. NE 

Seattle, WA 98125 

(206) 367-8090 


VP-Plannër nea $99.95 
Paperback Software International 

2830 Ninth St. 

Berkeley, CA 94710 

(415) 644-2116 


WordStar 3.31............... $350 
WordStar Professional........ $495 
MicroPro International Corporation 
33 San Pablo Ave. 

San Rafael, CA 94903 

(415) 499-1200 


Write Мом................... $150 
Airus Inc. 

10200 Southwest Nimbus Ave., Suite G-5 
Portland, OR 97223 

(503) 620-7000 


XyWrite Ш................. $395 
XyQuest Inc. 

3 Lóomis St. 

Bedford, MA 01730 

(617) 275-4439 


the laser output is spectacular. If you're 
looking for a hardware object of lust, 1 
cheerfully nominate laser printers, and the 


QMS is a fine choice. 


I own more cables than the average 


small public utility company. 
That's about it. W 


This is the one. 

Whatever the yardstick, 
RM/FORTRAN™ blows 
the others away. 

Sieve? RM/FORTRAN 
runs 26% to 228% 
faster. 

Whetstones? 
RM/FORTRAN is 
20% to 33% better. 

And those aren’t our 
benchmarks. They’re the 
industry standards. 

With RM/FORTRAN, 
you can actually feel the 
difference in the seat of your pants . . . because 
you'll do less sitting and waiting for those 
big, complex mainframe programs to run on 
your micro. In fact, an ARPANET Bulletin 
Board user said, “. . . for serious conversion 
work of mainframe Fortran code, use the 
Ryan-MeFarland . . .” 

RM/FORTRAN is also the first and only PC 
Fortran GSA certified at Full Level ANSI 77 
with no discrepancies. So programs move effort- 
lessly from your mainframe to a PC, XT, AT or 
compatible. And they also port to 68000-based 
systems or new 80386 machines. You may already 
be using version 1.0 under the name “IBM PC 
Professional Fortran by Ryan-McFarland.” 

RM/FORTRAN comes with popular 
extensions from VAX, VS and Fortran 66. That's 
more mainline mainframe extensions than any 
other micro Fortran. 

And there’s more. PC TECH Journal, for 
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example, said our 
“eompiler’s documentation, 
11 ease of use, speed of 


execution, and debugging 
facilities place it first for 
recommendation.” 
But why spend any 
more time reading when 
you should be filling out 


| "Single precision, Run on IBM PC/AT ————— MM MHz) with 80287, PC-DOS 3,2. the coupon and getting 


your free “RM/FORTRAN 
Tools, Utilities and 
= x _ Applications Directory” and 
“= — sample benchmark programs to 
run on your own PC. 
Remember, if it isn’t 


A RM/FORTRAN, it's just а 
=” Fortran also-ran. 


Ryan-McFarland RYAN-McFARLAND 


609 Deep Valley Drive I" i | 


Rolling Hills Estates, СА 90274 
T bO bı RS 2 2 P ир аш FY 


or call 213-541-4528 
pes me out. Send me the benchmark 
ll programs and the free Applications Directory. 
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Optical: 


Warranty: 


standard NM S 8000. ks with С 
Multifunction Controller. The SMD- - 
SCSI single board controller YOU ve 
been waiting for Is available now.. 
The NMS 8000A. 


NMS provides ANSI-IBM format 72 
inch tape systems and 60mb of file- 
by-file/streamer 14 inch cartridge 


tape systems. (NMS 9000 and PC .25 
series). 


Complete, 12 inch media, 1000MB 
memory systems that support DOS 
applications and format as one 
volume. 


12 months (RTV). 


Cali us today! 


National 
Memory 


Systems 
CORPORATION 


355 Earhart Way 
Livermore, CA 94550 


(415) 443-1669 
TELEX 821892 NMSUD 


DOS Limits: 


fin, Sten joi contra _ 
“file "by file and streamer 
backups. 60 megabytes per 
‘cartridge. Fast, rellable, and 
"easy to use. One half inch 
ASCH/EBCDIC tape 
systems are available too. 


They don't exist with NMS 
memory systems. We were 
the first to break the bar- 
riers for you! 


è 


> DOS, XENIX, AIX Compatable 
PRICES VALID THROUGH 5/01/87 
— Published prices assume C.OD. or C.I.A. — 


— Compatible with all popular networks - 
— One year RTV warranty - 


> Ask about our family of 
ESDI, SMD, and SCSI Controllers 
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Taking Control 


Dick Pountain 


The theme of this month’s col- 
umn is control. I’ve recently 
been playing with three different 
systems that allow a microcom- 
puter to control events in the real 
world. What they have in com- 
mon is their use of a high-level 
language to achieve this control. That's 
significant to me because I' m basically a 
software person. If the high-level language 
is also interactive, you can build applica- 
tions by rapid prototyping, the industry's 
jargon for “try it and see." 


Scorpion 

The first system is the Scorpion controller 
from Micro-Robotics Ltd. This is a stand- 
alone single-board computer to which you 
need add only a terminal to talk to it and 
any mass storage you may want. My "'ter- 
minal" was a Macintosh running a sim- 
ple VTIOO emulation program and con- 
nected to the Scorpion's serial port. This 
port conforms to the 55/8 standard that 
employs TTL voltage levels; the IBM PC 
does not work with this standard, so 
Micro-Robotics also offers an adapter card 
to raise the port to full RS-232C com- 
patibility. 

The Scorpion is contained on a small 
card, measuring only 4 by 6 inches, on 
which a CMOS Hitachi HD6303 micro- 
processor is mounted. This 8-bit pro- 
cessor is a descendant of—and code-com- 
patible with—the old 6800 and has 
become popular as a slave processor and 
for applications that require low power 
consumption. It is packaged in a tiny 
surface-mounted flat pack and looks quite 
lost among the other chips. In addition to 
the CPU, the Scorpion has sockets for a 
system ROM, a user ROM or EPROM, 
24K bytes of RAM in three chips, a clock/ 
calendar, and lots of interfaces. The whole 
system draws only 80 milliamperes, and 
you can easily power it with a 12-volt bat- 
tery, although I used the optional adapter. 
The RAM is nonvolatile and is maintained 
by a rechargeable lithium cell fitted on the 
card. When the Scorpion is switched off, 
programs are retained in memory, and you 


These systems let 


a microcomputer control events 


in the real world 


can have them start automatically when 
you turn it back on, if you wish. The Scor- 
pion also has a ROM socket from which 
you can auto-boot a program. 

The card contains 21 assorted I/O con- 
nectors and 16 sets of servo output pins 
in addition to an edge connector that 
brings out the system bus—although it 
seems unlikely that you would want to ex- 
pand the I/O capabilities much further. 
Three of the connectors are for a serial ter- 
minal, an optional LCD, and an optional 
20-key keypad. The rest are all concerned 
with controlling various devices. 

Eight analog-sense inputs read either 
voltage or frequency from external sen- 
sors; two shaft-encoder inputs receive 
feedback from the rotating drive shafts of 
motors; four digital outputs can drive 
500-mA peak loads ог 100-mA continuous 
loads; the servo outputs can drive Futaba 
servo motors that have automatic feedback 
position control; and you can configure 
a user port for pulse-counting TTL signals 
at up to 05 megahertz or for digitizing 
waveforms and generating frequencies. 
Finally, there is a network connector for 
the Philips IC network, a new standard 
for connecting the application-specific 
peripheral chips used in video, teletext, 
and speech-synthesis systems. The net- 
work can handle 64 digital I/O lines, 32 
analog inputs, 8 analog outputs, a color 
video display, a speech-synthesis ouput, 
and an infrared handset decoder. 

This splendid array of I/O channels 
would be useless to me except for the 
high-level language that makes them ex- 
tremely easy to use. The Scorpion lan- 
guage, devised by Micro-Robotics, is 
loosely based on BASIC or Logo, depend- 
ing upon whom you talk to. It has a sim- 
ple, clean syntax superior to either one 
and resembles a simplified Pascal. It's 


fully interactive like Logo: You 
can execute statements directly 
from the keyboard or define 
named procedures and func- 
tions. It’s also a multitasking 
language—essential for control 
applications. For more details, 
see the text box “The Scorpion Language" 
on page 280. 

You can include machine code in Scor- 
pion's programs, for example, to handle 
interrupts, but performance considerations 
seldom require this. The Scorpion lan- 
guage is about as fast as interpreted 
BASIC on computation-intensive jobs; 
however, typical control programs are not 
computation-bound. They tend to be loops 
that read the various interfaces and spend 
much of their time waiting; the interfac- 
ing primitives are quite fast enough to read 
a device thousands of times a second. You 
may need a little practice to design multi- 
tasking programs in which the individual 
tasks are small enough and fast enough not 
to degrade each other's performance. 

I received an assortment of gadgets to 
plug into the Scorpion, such as a thermo- 
couple, an optical sensor, a one-line LCD, 
and a stepper motor. Combining these into 
simple systems was extremely easy with 
the Scorpion language. Micro-Robotics 
also offers more complex devices, such as 
a tiny vision system that plugs into the 
Scorpion's user port and can capture and 
process an image at a resolution of 128 by 
256 pixels in 100 milliseconds; it uses a 
lens from the miniature Pentax 110 
camera. The nicest thing of all about the 
Scorpion system, though, is the price: A 
basic Scorpion with power supply is £249; 
the vision system is an extra £130. 


„№ 


RTX Robot Arm 
The second system is a serious robot arm 
continued 


Dick Pountain is a technical author and 
software consultant living in London, 
England. He can be contacted c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 
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QSP SUPER MICRO 


286 
AT" 


. ZERO WAIT STATE 
* 1 MB high speed (120NS) DRam on board 
e 6/8 MHz (10 MHz opt.) 
* Licensed Phoenix BIOS 
* Built-in 2 serials & 1 parallel port 
* Reset button & turbo mode LED 
e Hold up to 5 ht drive 
* Clock/calendar w/battery backup & 
* rechargeable AA battery set mounted 
° 200 Watt power supply 
e Setup software 
• Hard cover User's Manual 
ALL FOLLOWING MODELS WITH AN 
IBM® COMPATIBLE ENHANCED 


KEYBOARD 
CALL FOR BEST PRICES ON OUR 
ADD-ON CARDS 


Above configuration + 
- 1.2 MB floppy drive 
- WD H/F disk controller 


MODEL 1 4 
- Hercules compatible 


monographic w/ printer port 
- Mono monitor 


MODEL 1 + 

- EGA card (16 colors, 
640 x 350 Res.) 

- EGA monitor 


MODEL 2 + 
- Seagate 30MB high speed 
hard disk (39MS) 


w/256K, 1FD + CTL, K.B., 
150 WATT PS. 
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SALES: (408) 435-8222 
Technical Support (415) 657-1410 
780 Montague Expy., Ste. 207 
San Jose, CA 95131 


No surcharga for MasterCard of VISA; Fortune prs Purchase Order welcome, 
әв вг and Comorate inquiries welcome; IBM, , Hayes and Hercules gre 

et cle trademarke ol their respectiva раа 'PC, AT, PC ХТ, PC AT ere 
trademarks of JAM. Corporation, 
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called RTX from Universal Machine In- 
telligence Ltd. A serious robot arm is one 
that's big enough to knock you down if it 
gets angry, as opposed to a toy for pick- 
ing up matchboxes at parties. RTX stands 
4 feet, 3 inches tall, and I wouldn't pick 
a fight with it. Although it's primarily 
aimed at educational users, it has suffi- 
cient power and precision for light in- 
dustrial jobs. 

RTX doesn't look like the typical in- 
dustrial robot; it has a vertical z axis that 
makes it look rather like a photographic 


enlarger. The actual arm, which operates 
in the horizontal plane, slides up and down 
a vertical column, or linear slideway, to 
add the third dimension. The vertical 
motor, which does all the lifting against 
gravity, is installed in the base unit, so it 
can be bigger and more powerful (20 
watts); it can lift 4 kilograms. 

RTX has five movable joints controlled 
by seven motors. The arm has shoulder, 
elbow, wrist, and gripper joints—the wrist 
has two. The wrist unit is a box with its 

continued 


The Scorpion Language 


When the Scorpion starts up, it asks if 
you want to clear memory. If you answer 
no, the system keeps the program current- 
ly in memory and may automatically run 
it. If you answer yes, you get an arrow 
prompt, and the system is ready to pro- 
gram. The Scorpion language, complete 
with a simple full-screen editor, resides 
in the system ROM; it uses TO, as in 
Logo, to define procedures, for example, 
TO greet PRINT "Hello world" END. 
You invoke this procedure by typing its 
name, greet. 

Procedures can contain parameters and 
local variables defined with LOCAL. 
Scorpion supports the control structures 
IF... ELSE, WHILE, REPEAT, and 
FOREVER and imposes block structure 
by using brackets. For example: 


IF test > 200 

[ WAIT 100 TURNOFF 2 WAIT 100 
TURNOFF 1 ] 

ELSE [ TURNON 1 TURNON 2 ] 


Many procedures can coexist in memory; 
you can selectively LIST them, or you can 
EDIT them with the built-in editor. There 
is no mass storage on the Scorpion card, 
sO you save programs on your terminal's 
disks by typing LIST ALL and capturing 
the output via your communications 
package's ASCII file-transfer facility— 
like downloading from BIX. 

The Scorpion supports 24-bit signed- 
integer arithmetic, Booleans, bit-wise 
logical operators, pointers, and pointer 
arithmetic. You can input hexadecimal 
numbers if you use the $ prefix. As in 
BASIC, you can use scalar variables 
without previously declaring them, and 
you use DIM to declare arrays. The Scor- 
pion also supports tables of constants. 
These have an advantage over arrays: You 
can embed them in a procedure without 
first initializing them. 

Multitasking is straightforward; to run 

` a procedure as a task, you type START 


procedurename; to terminate a task, 
you type STOP. LIST TASKS tells you 
what tasks are running. (Task 1 is the 
system task, and it is always running.) 
You can even run tasks that haven't been 
defined as procedures. For example, 
START [ FOREVER WAIT 1000 PRINT 
“Hello world!” ] will generate “Hello 
world!" every second. START is a func- 
tion that returns the task's identification 
number, so if you want to have tasks start- 
ing and stopping under program control, 
you could enter tasknumber := START 
[ FOREVER WAIT 1000 PRINT "Hello 
world!" ] and later STOP tasknumber. 
In addition to WAIT, which gives a pause 
measured in milliseconds. AWAIT »auses 
until a Boolean expression becomes true, 
for example, AWAIT test > 200. 

The core of the Scorpion language, 
however, lies in the built-in keywords hat 
access the various I/O channels. Each 
type of interface has its own dedicated 
keywords. The analog sensors are 
SENSE 1 through SENSE 8; the shaft 
encoders, SHAFT 1 and SHAFT 2. The 
servo ports are controlled by ANGLE, 
SETANGLE, and MOTOR. The digital 
outputs are switched on and off with 
TURNON and TURNOFF, respectively, 
and read or set by OUTPUT. A simple 
configuration composed of an infrared 
sensor connected to analog port 1 and a 
motor connected to servo port 3 could, 
for example, advance the motor whenever 
the sensor is illuminated: 


FOREVER 

IF SENSE 1 » 200 

[ temp := ANGLE 1 
ANGLE 1 :2 temp + 10] 


The real beauty of an interactive language 
like this one is that you can always find 
out instantly, fron the kevhoard, what is 
happening to the devices. For example, 
typing PRINT SENSE 1 gives you the 
value at the sensor input. 


TimeWand - Gathering Information 
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Bar Codes, Computing, and the TimeWand... a Closer Look. 


"A successful business runs on accurate, timely From time-billing to tracking work orders to monitoring 
information." An obvious statement perhaps, but one that security, the TimeWand provides an inexpensive solution for 
every personal computer user must keep in mind. In order to your data collection needs. Call or write Videx today for more 
get the reports we require, we must ensure that the information information about how the TimeWand can help in your 

on which we base our decisions is as up-to-date as possible. business. 


This is where a bar code reading system such as the TimeWand 
can be used to improve efficiency in the office or workshop. 
The TimeWand provides a convenient way to ensure that your TimeWand (2K version) - $198 
computer has all the facts, all the time. Recharger - $149 

TimeWand Communication Software (IBM) - $299 
Let's use inventory control as an example. Once an inventory 
system is set up on the computer, you are faced with the Software available for the Macintosh, Apple // 
important task of keeping the inventory up to date. The family, and Tandy (Model 100 and 200). 
TimeWand gives you a quick and efficient method of getting 
information into your computer system. To enter an item into — 
inventory (such as the copper elbows shown above), all you Videx 
need to do is scan the item, the quantity, and transfer the data to 
your computer. By using TimeWand, you bypass the 


time-consuming steps of writing down every transaction, 1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 


deciphering hand-written notes, typing in each inventor 

p | B уріпв чи у See us at ID Expo March 25 thru 27th 
transaction by hand, and searching for transcription errors that Long Beach Convention Center 
might have occurred. The TimeWand is an ideal tool for Videx is a registered trademark and TimeWand is a trademark of 
gathering information for use in your business. Videx, Inc. 
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THE _ 
GREAT ESCAPE! 


FROM IVORY TOWERS AND 
COLD COMPUTER ROOMS TO 
THE WARMTH OF YOUR OFFICE. 


Artificial intelligence for business 
has arrived in a revolutionary new 
product. . . Guru. 


At last, artificial intelligence designed espe- 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor- 
mation when needed, and explaining its 
recommendations. 


Guru's expert system works hand-in-hand 
with all the familiar business computing tools 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won't need to learn LISP or 
PROLOG or buy fancy computers. . . Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business. 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, Р.О. Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISE UR. 


ARTIFICIAL INTELLIGENCE THAT MEANS BUSINESS. 


Ө 
mdbs 


mdbs is a registered trademark and Guru 15 a trademark of Micro Data Base Systems, Inc., PO. Box 248, Lafayette, IN, 47902 
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own three degrees of freedom: The whole 
box can swivel horizontally in “yaw,” and 
the gripper unit that emerges from it can 
"pitch" through a vertical quadrant and 
"roll" about its own axis. This allows 
complex motions and enables the simple 
pincer-type gripper to approach most 
points in its space from any direction. 
RTX doesn't have any sophisticated senses 
(e.g., sight), but each motor has feedback 
control via shaft encoders so that it is 
aware of its own position. For example, 
the gripper's feedback control stops it 
from closing further when it has applied 
a chosen force. The motors drive the joints 
through toothed belts and precision reduc- 
tion gears, and the whole robot arm is 
solidly constructed from stout alloy 
castings and vacuum-formed plastics. 

RTX is controlled from an IBM PC via 
an RS-232C connection. The robot itself 
contains intelligence in the shape of twin 
Intel 8031 microcontrollers that each have 
128 bytes of on-chip RAM and 256 bytes 
of RAM for external workspace. Each 
8031 is capable of controlling five motors, 
leaving some spare capacity for custom 
applications. The low-level driver pro- 
grams for the 8031s reside in ROM and 
were written in a mixture of assembly lan- 
guage and PL/M. They operate asyn- 
chronously as slaves to the IBM PC's 
8088, which communicates with them by 
message passing using a 3-byte message 
format over the serial link. 

The driver program that runs on the 
IBM PC was written in Turbo Pascal, the 
few time-critical routines being compiled 
either as INLINE code or EXTERNAL 
procedures. The driver becomes memory- 
resident when it's loaded with the START 
command. You can control RTX in three 
main ways: by writing relatively perma- 
nent programs in Turbo Pascal using a 
supplied library of procedures; by 
manually leading the robot through a se- 
quence of moves (via the LEARN mode 
in an interactive FORTH system) and then 
compiling them into a FORTH word; or 
by controlling RTX manually from the 
IBM keyboard using either FORTH or a 
program called Test. 

Test is invoked from the DOS prompt 
and is a menu-driven program that lets you 
set up numerous parameters, such as 
motor speeds and accelerations, and the 
maximum force and error limits for each 
joint. It also permits soak testing of each 
motor, absolute numeric control of the 
joints, and initialization to the start posi- 
tion, which is frequently necessary dur- 
ing your first programming attempts after 
you've messed up the arm positions. 

Programming RTX was an education 
for me. I had never really thought much 
about just how complex articulated mo- 

continued 
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e easie 


than pushing one button. 


While your computer is 
busy doing other things, 
your Victory Duplicator can 
be maling as many as eight 
copies of a diskette at once 
—producing up to 400 copies 
in an hour. DualMaster™ 
models can even make 


multiple copies of two different 


diskettes simultaneously. 
Just insert the diskettes 
and press one button. 


Copy different formats, 
flawlessly. 


An automatic format analysis 
program makes it possible 
for the Victory Duplicator to 


The Real 
World Ru 
on Real T 


Modern intelligent 
time response and hig! 
has been the designer 
ing real-life applications. 


copy virtually any 514, 3% 


or &inch diskette. The system 


tests for quality and accuracy 


at every stage of the process. 


It practically services 
itself. 

Each drive has a separate 
controller to maximize up- 
time. Simple diagnostics to 
verify drive alignment and 
industry standard drives 
allow you to maintain your 
system without waiting for 
outside service. 


АП at an attractive price. 
Victory Duplicators offer 
fast copying, senalization, 


copy protection, a commu- 
nications port, a four-month 
warranty and much more— 
allforone low price. 


Call 1-800-421-0103. 
Call today for more 
information. (In Texas, 
call 512-450-0801. ) 


БЛА; / 


ENTERPRISES 


Technology, Inc. 


8910 Research Blvd., Suite B2 
Austin, Texas 78758 


OS-9 is very compact, highly adaptable, and fully ROMable. It's 
C source code compatible with Unix, and it's supported by a wide range 
of outstanding software tools, including graphics and networking options. 


Many leading suppliers of 68000 and 68020 based systems offer ready-to-run 
OS-9 packages for their products. Or you can use a Microware PortPak to 


install OS-9 on your own custom hardware. 
When microseconds count, you can count on OS-9. 


OS-9/68000 — The Emerging Standard 


исме 


Microware Systems Corporation 
1866 NW. 114th Street = Des Moines, lowa 50322 


Phone 515-224-1929 ® Telex 910-520-2535 
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CONTROL. 


Your IBM PC/XT/AT or 
compatible can control any jif 
IEEE-488 instrument. 


You can: 
[] Plug-in to BASIC, C, 
FORTRAN, or Pascal. 
[ ] Use HP-IB plotters, 
printers, and instruments. 
C Spend less time programming. 


[ ] Call (617) 273-1818 and put us to the test. 


OUR PLUG-IN CARDS 
GIVE YOU PLUG-IN . 


Complete hardware and software solutions for just $395. 


Capital Equipment Corp. 
е 99 South Bedford Street 
Burlington, MA. 01803 


Introducing The Most Important 
Programming Development 
Since The Introduction Of C... 


ADVANTAGE C++ For MS/PC-DOS, 
Exclusively From LIFEBOAT. 


They say you can't be all things to all 
people. But Lifeboat's ADVANTAGE 
C++ proves that you can be! This 
exciting new product, developed by 
AT&T, represents a major program- 
ming breakthrough. 


ADVANTAGE C+ + 


ө Opens the door to object-oriented 
programming. 

e Allows programs with greater resili- 
ence, fewer bugs. 

e Lets you writereliable, reusable code 
that is easier to understand. 

e Includes many enhancements to C, 
yet maintains full compatibility with 
existing C programs. 

e |5 the key to developing large and 
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sophisticated programs more pro- 
ductively. 
e Has all the benefits of C, without 
its limitations. 
ADVANTAGE C + + is now available 
for the most popular C compilers, 
Lattice C and Microsoft C. 


Why be limited to just C ... when you 
can have all these pluses! To order or 
obtain a complete technical s 3078 ^ 


tion sheet call: 1-800-847-7078 
In NY: 914-332-1875. 


55 South Broadway Tarrytown N.Y. 10591 


I IEEDNAT 


BIS iP In 


The Full-Service Source for Programming Software. 
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tion is, and the experience has given me 
a new respect both for robot system pro- 
grammers and for the human brain, which 
handles it all the time unconsciously. One 
thing I learned is that controlling a robot 
is an inherently concurrent exercise; al- 
though you could in principle program a 
complex movement as a strict sequence of 
different joint movements, the result 
would be awkward and slow. In practice, 
you need all the joints to be moving at the 
same time, which brings in considerations 
of synchronization and communication. 
On RTX, the driver software can handle 
this for you. 

Other complications arise as well. Sup- 
pose you want the gripper to follow a 
smoothly curved path. You might approx- 
imate the path with a lot of tiny linear 
moves, but this would be tedious and slow 
as the arm would stop before each move. 
If you tell RTX to move the arm to a new 
position, the software will drive it there 
by the most efficient route it can find. 
RTX software also has an "interpolation" 
mode in which you create a series of seven 
element arrays of distance increments (one 
for each motor) that describe the curve; 
the arm then smoothly follows the curve. 

The Turbo Pascal library contains 14 
procedures that can be used to control the 
arm. They are implemented via a software 
interrupt so that you can in fact use them 
from C or other languages by putting the 
command code in AX, putting a pointer 
to an eight-word table of parameters in 
BX, and calling the interrupt. 

I did most of my RTX programming 
from FRTX, the FORTH system. This is 
a multitasking FORTH-83 system with a 
special teach-and-replay vocabulary 
added. To teach RTX a new movement, 
you can type LEARN NEWMOVE and 
then start to manually make the required 
movements using the cursor and function 
keys to control each axis. When you press 
the End key to finish, the sequence of 
moves is compiled into the dictionary as 
a FORTH word called NEWMOVE, 
which you can execute by typing its name 
or use in the definition of other words. You 
can compile the current location of the 
arm as a constant, using PLACE name, 
so that you can refer to this location by 
name. RTX worked well, as long as I 
entered the moves slowly and deliberate- 
ly. The cursor keys start an arm movement 
and the space bar stops it; it's hard to avoid 
instinctively holding down the cursor key 
and causing an overshoot. 

As with the Scorpion, the interactive 
nature of FORTH makes programming 
RTX a cinch. If something happens that 
you don't understand, it takes just seconds 
to write a test word to read a port or in- 
spect a memory location so you can see 
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Avocet offers an entire line of low-cost 
microprocessor development tools. 


Target Microprocessor 
Families Supported 


1802/1805 68000/68010 COP400 
6502/65C02 68020 HD64180 
6801/6301 8048/8041 
6804 8051 
6805/6305 8085 
6809 8096 Z8 
68HCll F8/3870 780 


Host Operating Systems 


CP/M DOS VAX Unix 


AVMAC Macro 
Assemblers 

AVSIM Simulator/ 
Debuggers 

Other Development 


Call for full catalog 


NEC 7500 
TMS-32010 
TMS-32020 


VAX VMS 


from $349 


from $299 


Microprocessor development 
tools without the shock 
of a big price tag. 


The AVMAC family of assemblers from Avocet 
lets you develop microprocessor code on your 
personal computer or VAX, Avocet has been 
developing PC software since before there were 
PC’s. Our products have been refined over sev- 
eral generations giving you powerful and flexible 
development tools. They work with your existing 
operating system and text editor, so they're 
easy Lo install and easy to use. 


Do all of your development on 
asingle PC or VAX without 
switching systems. 

If your next project calls for a different micro- 
processor, Just call Avocet. There are Avocet 
assemblers for most common microprocessor 
families. So modifying your development system 
iS as easy as changing diskettes. Check the 
chart— the assembler you need is probably there. 


Call 1-800-448-8500. 


Avocet Systems Inc., 120 Union St. 
P.O. Box 490, Rockport, ME 04856 


SYSTEMS, 
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With Avocet, you're wired into a 
family of support products you 
can trust. 


Each assembler package includes the AVLINK 
linker, AVLIB librarian, AVREF cross-reference 
generator and other utilities. And Avocet also 
offers you a host of other tools you need, such 
as TRICE self-powered in-circuit emulators. 
AVPROM programmers, text editors and the 
AVSIM full-screen simulator/debugger. So the 
PC on your desk can hold a workbench full of 
development tools. 


Try before you buy. And we'll 
ship In 48 hours or less. 


You probably need your tools right away. And 
that’s when you’ll get them. When you order 
from Avocet, we'll also send you a complete 
demonstration kit for both our assembler 
and our AVSIM simulator/debugger. 

Try the demo for thirty days—if you aren't 
completely satisfied, we'll refund your purchase 
price, less $35.00 for the demo disk. That’s 
yours to keep, which is a good deal by itself! 
We're sure you'll find Avocet the best connec- 
tion you've ever made. 


AVOCET 
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Maximum 
Memory 


at the 
Lowest Price 


INTRODUCTORY OFFER—Prices 
Good Until March 15, 1987 


FULLY POPULATED! 
4MB at 256KB Prices 


The King’s Bishop™ 


€ 4 Megabytes of dynamic RAM 
for your AT, XT-286, or com- 
patibles—FULLY POPULATED! 
Runs at 6 MHz with Zero Wait- 
state; 8, 10, 12 and 16 MHz 
with One Wait-state 
Accesses 16-bit words 


Completes conventional 

memory (backfills) to 640K 

Fully supports Extended and 

Expanded (LIM/EMS) 

operation 

Ram Diagnostics and Print 

Spooler software included 

Two-year Limited Warranty for 

registered users 

8 MHz Zero Wait-state version—$695 

10 MHz Zero Wait-state version—Cal for 
псе 


The Queen's Castle™. ... $295 


® 2 Megabytes of dynamic 
RAM for your PC/XT or 
compatible —FULLY 
POPULATED! 


Runs at 4.77 and 8 MHz 


Completes conventional 
memory (backfills) to 640K 


EMS Software for expan- 
ded (LIM/EMS) memory 
operation, RAM Disk, RAM 
Diagnostics, and Print 
Spooler 

Two-year Limited Warranty 
for registered users 


Dealer and O.E.M. Inquiries Invited 


MICRON 


ECHNOLOGY. INC 


systems Group 
2805 East Columbia Road 
Boise, Idaho 83706 


j س‎ r 
m CD. We're building our reputation on innovation. 
- 1. и 


BM PC/XT/AT ore trademarks of IBM Corparation 


For Orders and Information: 


1-800-642-7661 


For Technical Service and in Idaho: (208) 386-3800 
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what’s going on. RTX costs £5000, which 
is cheap for a robot of this capability. The 
people at Universal Machine Intelligence 
tell me they already have orders from 
customers in light industry, including one 
who is using RTX to manipulate cloth 
under sewing machines. 


Martello 

The third control system is a FORTH de- 
velopment system called Martello from 
British Telecom, the О.К. equivalent of 
AT&T and one of our largest corporations. 
British Telecom made a small foray into 
microcomputing about a year ago with a 
range of business desktop computers that 
were “‘badge-engineered”’ from Rair and 
ICL. Martello is a product from British 
Telecom Research Laboratories, a dif- 
ferent division of the huge company, and 
it’s intended for scientists and engineers 
interested in instrumentation and control. 
The significance for me, as a FORTH en- 
thusiast, is that it represents another big 
step in the acceptance of FORTH. An- 
other large U.K. utility, British Rail, is 
presently evaluating FORTH as a possi- 
ble replacement for assembly language 
programming in its critical train safety 
systems, Despite its lack of academic 
‘respectability,’ FORTH seems to be in- 
creasingly accepted by those who have to 
get things done. ' 

Martello is based on the relatively new 
STE bus (also known as the IEEE P1000). 
The basic system contains a 19-inch rack 
with 16 slots for single Eurocards, a CPU 
card, a disk controller, and twin 800K- 
byte 3'4-inch floppy disk drives that oc- 
cupy two slots. A 55-W switching power 
supply is hidden in the shallow base of the 
unit. It is a conventional FORTH system 
from the hardware point of view, relying 
on conventional microprocessors rather 
than on dedicated FORTH engines like the 
Novix chip. The system I tested had an 
8-bit 8085 CPU; Motorola 68000 and 
Hitachi 64180 CPU cards should be avail- 
able soon. Other available boards include 
a color graphics subsystem using an NEC 
7220 graphics processor. You can include 
more than one CPU board for multipro- 
cessing systems, and STE permits multi- 
ple bus masters. The 8085 card can ad- 
dress up to 1 megabyte of bus memory, 
128K bytes of which can be local. 

My chief interest in Martello was the 
software, Martelforth, which contains a 
FORTH-83 standard kernel in ROM plus 
some significant enhancements. It was 
partly developed by Microprocessor Engi- 
neering Ltd., a veteran firm on the U.K. 
FORTH circuit. The most obvious en- 
hancement is that Martelforth includes a 
“proper” disk filing system rather than the 
orthodox single-blocks file; FORTH 
source programs are kept in named files 


that are organized into a hierarchical 
directory system, as in PC-DOS or UNIX. 
For serious applications I find such a fil- 
ing system essential, and I can't under- 
stand the FORTH purists' resistance to it. 
Code inside the files is still organized into 
numbered blocks, so you can easily port 
code from conventional systems. The 
built-in full-screen editor is extremely 
powerful, featuring search and replace, 
on-line help, and full-block, rather than 
the usual single-line, moves. 

Other tools and utilities supplied on disk 
include an interactive debugging and trac- 
ing environment that “animates’ the 
source code as it executes in single-step 
fashion, while showing the contents of 
stacks and other vital system parameters. 
A floating-point package, ROM-code gen- 
erator, EPROM programmer, and an 8085 
macro assembler are standard with 
Martelforth. Its ROM includes an inter- 
rupt handler, and multitasking uses inter- 
rupts rather than the simpler but less 
powerful round-robin scheduling normally 
used in FORTH. Thus, you can synchro- 
nize tasks to external events in real time. 
Finally, there is a professional-quality 
floppy disk test program that can ex- 
haustively test the physical performance 
and integrity of both drives and disks. 

All in all, Martello is a good example 
of what a modern interactive development 
system can look like and would, I’m sure, 
come as a pleasant surprise to anyone who 
thinks that machine code and swearing are 
the only way to develop control systems. 
The Martello system I tested costs £1975, 
including the license for the software. 


Don’t Be Scared 

Control systems have always frightened 
me. They smell of solder, oscilloscopes, 
and assembly language programming, but 
using a high-level language takes a lot of 
the fear out of them. More important, it 
also saves development time. Ш 


Companies Mentioned 


British Telecom Research Laboratories 
Martlesham Heath 

Ipswich, Suffolk 

IP5 7RE, U.K. 

(0473)-642933 


Micro-Robotics Ltd. 

264 Newmarket Rd. 
Cambridge CB5 8JR, U.K. 
(0223)-323100 


Universal Machine Intelligence Ltd. 
The Royal Victoria Patriotic Building 
Trinity Rd. 

London SWI8 3SX, U.K. 
(01)-871-1339 
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We used to be PC 1 | 
Werre still your #1 Choice ! 


5830 E. Washington Bivd., 
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Includes 8088-2 Dual Speed (4.7 MHZ-7.4 MHZ) unit, 640K RAM, 360K 
Floppy Drive W/Controller, AT" Style Keyboard, 135W Power Supply, MS- 
DOS 3.1 W/Manual, System Manuals, Full 18 Months Warranty, Run 
all major software for IBM-PC" and PC/XT™, 


Color System 
Basic System Plus... 
è Color Graphics Adapter 
e 13" RGB uel Monitor 


Monochrome System 
Basic System Pi 


s e DD N ASURA XTTM $ 795 
8 12"TTL Monochrome Monitor AT TM $1,359 


Technoland” 


XT'M$ 995 
AT'M $1,559 
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DL F 
, 5 Days Guaranteed : nip 
A Next Day Delivery A 
Free UPS (G) Shipping 
30 Days Money-back Satisfaction Guarantee 
California Residents — | 
We'll Pay Your Sales Tax | 
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Technoland AT ™ 
— $1,159 


CHOICE - 
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Includes 80286-Based 8MHZ ünit, AMI BIOS, 512K оп 1 МЕ Monther 
Board, 1.2 MB Floppy Drive, W.D. Hard/Floppy Controller, Clock/Caiendar 
WW Battery Back Up, AT Style Keyboard, 200-W Power Supply, MS DOS3.1 
W/ Manual, System Manuais, Full 18 Months Warranty, Ryn all major 
software for IBM-PC/AT™ 


EGA System 

Basic System Plus... 

е Enhanced Graphics Adapter 

ә 13" Hig h-Res RGB Color Monitor 


XTTM $1,275 
AT™ $1,839 


(640 x 200 (640 x 50) 
Seagate Hard Disk wee "IBM's High EGA 
Е & Brother" Resolution Compatible 
| ; зоменыгн ата Monochrome RGB Color Color Monitor 
€ Boots From Hard Disk Monitor Monitor e 31" mm Dot Pitch 
E мерген Ting ; [BM Lookaike $119 ¢$ iS" $339 Е 840 x 360 $449 
" Screen e 540x200 
€ Amber or Green Resolution Resolution 


20 M8 4026 S549 
' 30 мв 4038 $82B 
40 M84051 $7598 


39 MS Access Time 
Linear Voice Coil Activator 
Boots From Hard Disk 
Auto Head Parking 


Fully DOS compatibla Each system comes complete with Ready-to- Install 
Hard Disk, Cables, Controller, Manual, Software, and Mounting Hardware. 
Add $150 fur External Case. 


AT" Multifunction Card 


e RGB— 18 Colors e RGB— 16 Colors 


$169 A а Fio Disk Drive $ 90 

5 Expandable to 3 MB (OR New | High Speed 250 Printer $479 i i Не 
ө Paralial, Serial and Game Ports ° D D- 
XT" Multifunction Card $105 а € Clear Printing at 250 cps. e Name Brands-TEAC, Panasonic, 
ө Clock/Calendar, РОС ® Double-Size and Double Mitsubishi. 
® Parallel, Serial and Game Ports Strike Printing 1.2 MBFloppyDisk Drive $126 
e RAM Disk & Printer Spooler e 136 Columns Hard Disk Card-20MB $408 

(Software) € 9x9 dot Composition © 314 Hard Card 
Mini 1/0 Card $ 89 ө Underlining Capability ® Boots from Hard Disk 
© Parallel, Serial and Game Ports e Professional Office @ IBM XT" Compatible 
Mono-Graphics Adapter $ 99 Equipment Hayes Compatible Modem $139 

Y 
Seng Graphics ques I e zu & 3 = О BPS 
- ә Short Car 

S EGA CON MDA Л {тгл Ур E - . è Fully Hayes Compatible 

Compatible Citizen Printer Enhanced Kayboard(5339)$ 79 
Tiny Turbo Card $449 © Separate Cursor & Numanc Pads * 


e зел, Accelerator for PC and 


e Replaces 8088 with 80286 
ө Sócketfor 80287 on Board 


e Short Card 554x380x178 (L4DxH) 93 Iba Weight 


ee 6007 00 


Technoland's Policy: 


We accept Master Card and VISA (no surcharge), money order, chashier s check, personal check (please allow 10 days to 
clear), coMPany 7 institutional PO's sndwire transfers, Wo pay shipping (UPS ground — faster shipping availebla at additonal 
charge) in continental US. We pay applicable sates tax 

Any item bought from Technoland (including software if unopened) may ba raturnedfor a full refund within 30 devs of the 
date it was shipped if for any reason you are not 100% satisfied. All Technoland products carry Technoland's one year limited 
warranty: some producis also carry manufacturer's warranty. Selected Technoland products may carry additional warranties. 
Warranty pohcy ngawas that you submit proof of purchase and obtain an RMA number from us by telephone. 


IBM, Hercules, Comp 
respective companias, 
Corporation. 


, ATT. Panasonic, TEAC, Mitsubishi. ARC. Sanyo. Wastarn Digital and Seagate ara trademarks of their 
5:005 is a trademark of Microsoft Corporation, IBM PC, IBM XT and IBM AT ara trademarks of IBM 
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MSP-20( 80 Column) $329 
MSP-25 (136 Column) 5489 
e 200cps Draft/50 cps NLQ 


® !BM, Epson Compatible 
€ Parallel Interface 


€ Keys in Standard Locations 
® LED Status Indicators 

@ 12 Function Keys 

135W Power Supply 
200W Power Supply 


Order Toll Free: 
(800) 222-3978 


In California: (213) 724-2781 
Technical Support: (213) 724-1684 
Customer Service : (213) 724-1685 

Mon. — Sat. 8:00 a.m. to 5:00 p.m. 
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4 Good Reasons to Join 


[. The Finest Books. Of the hundreds of books submitted to us each year. 
only the very finest are selected and offered. Moreover, our books are always 
of equal quality to publishers’ editions, never economy editions. 

2. Big Savings. In addition to getting 3 books for only 51.00 each when you 
join, you keep saving substantially, up to 3096 and осслчц т. even more. 
For example, your total savings as a trial member—including th introduc- 
tory offer—can easily be over 5096. That's like getting every other book free!) 
3. Bonus Books. Also, you will immediately becomc eligible to participate in 
our Bonus Book Plan. with savings of up to 65% off the publishers’ prices 

4. Convenient Service. At 3-4 weck intervals (16 times per year), you will 
receive the Library of Computer and Information Sciences News, describing 


the Main Selection and Alternate Selections. together with a dated reply card 
If you want the Main Selection, do nothing, and it will be sent to you automat: 
ically. f you prefer another selection. or no book at all, simply indicate you 
choice on the card and return it by the date specified You will have at least К 
days to decide. If, because of late mail delivery of the News. you shoulc 
receive a book you do not want, we guarantee return postage. 


If the reply card has been removed, please write to The Library of Сот: 
puter and Information Sciences, Dept. 7-EC7 Riverside, NJ. 08075 tc 
obtain membership information and an application. Byte 3/87 
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Wyse takes the high cost 
outof high resolution. 


At $999 the WY-700 Graphics Subsystem 
is easilyaffordable. And its 1280 x 800 


ens | resolution makes thebest of software 
| packages like these: 
DESKTOP PUBLISHING | COMPUTER-AIDED 
Ventura Publisher DESIGN 
PageMaker/PC AutoCAD 
Frontpage Cadvance 
DeskSet In-A- Vision 
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usns Document Hilden 
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> 35 Display Ad Make-up P-CAD Systems 
NU. GRAPHIC SYSTEMTOOLS 
GENERALPCSOFTWARE pj ndows 
Lotus 1-2-3 MetaWindows 
Symphony HALO 
PC-Paintbrush KEE PC 
Wyse raises the standards for You can do it all on the 3571 N. First Street, San Jose, 
high resolution graphics, while ^ WY-700. А complete system, CA 95134. Or call toll-free, today, 
lowering the cost. monitor and board, for just $999. for more information. 
Now youcan have high With a large 15-inch display, Call 1-800-GET-WYSE 
resolution and full IBM soft- full tiltand swivel, anda crisp 
ware compatibility. 1280 x 800 pixel resolution. 
So Desktop Publishing The WY-700. It's your best WYS [- 
applications can get the screen solution for high resolution. 
treatment they deserve. You Write Wyse Technology, I b Ff f 


can гип spreadsheets like Lotus Attention: Marcom Dept. 700, YOU NEVER REGRET A WYSE DECISION. 


1-2-3 with four times 

more data displayed on 

` the screen. Computer- 
Aided Design packages 
can deliver their full 
potential. And Graphics- 
based pc environments 
finally have the high res- 
olution they were made for. 


WYSE is a registered trademark of Wyse Technology. WY-700 and the “V” shaped design are trademarks of Wyse Technology. © 1986 Wyse Technology. 
290 BYTE • MARCH 1987 Inquiry 337 


ACCORDING 


Amiga Developers Conference 


Commodore put on another De- 
velopers Conference, some 18 
months after its first one. Like 
the first one, it was held at the 
Doubletree Hotel in Monterey, 
California. Unlike the first one, 
it was not a resounding success. 
Much of the information presented was 
recycled from the first conference; many 
of the handouts were the same and were 
even dated May 1985. A lot of developers 
were unhappy with the conference itself, 
feeling they had spent a lot of money and 
had not learned anything new. Many ex- 
pressed unhappiness with Commodore’s 
struggles in marketing the Amiga. One 
developer (while at the conference) 
drafted a letter to Commodore reminding 
the folks there that the developers’ sur- 
vival was closely tied to the success of the 
Amiga and asking if Commodore could 
please do a better job of selling the thing. 
Forty-two of the developers attending 
signed the letter. 

The Commodore representatives, to 
their credit, were for the most part honest 
about past mistakes and current prob- 
lems, a candor that most found reassur- 
ing. Also reassuring was confirmation of 
a second straight quarterly profit (with 
hints of strong profits in the third quarter) 
as well as a steady climb in Amiga sales. 
Most interesting were the sales figures re- 
leased. They’re probably covered by the 
nondisclosure agreement I signed, so I 
won't repeat them here. However, if they 
are accurate, they would indicate that 
Amiga dealers are selling far more sys- 
tems per store than Macintosh dealers 
sold during its first year. 

Did Commodore announce any new 
machines, new hardware, new software, 
and so on? Sorry, no comment. 

I almost didn't go to the conference 
dinner Friday night, but I’m awfully glad 
I did. The food was better than most mass 
banquets, the company was great, the 
awards presentation didn't drag on, but 
best of all were the videos. Yes, there 
were videos, just as there were at the 
Apple IIGS Developers Conference. 


Bruce Webster 


Bruce learns more 


about the Amiga and products 


to be used with it 


However, these videos weren't slick, 
weren't professional, and weren't aimed 
at making you run out and be baptized by 
John Sculley. They were done by the cra- 
zies at the Amiga development group in 
Los Gatos, had no rock songs or heart- 
warming images, and were aimed mostly 
at having a good time. Several “соттег- 
cials” poked fun at Commodore (“The 
Amiga 999! ‘tally incompatible with 
any previous product!"), the Amiga folks 
(RJ Mical and DaleLuck doing their Bar- 
tles-and-Jaymes imitation), and even 
Apple (Terry Ishida doing a wickedly 
good imitation of the Pathological Liar as 
an Apple spokesman). 

The best videos, though, were two 
doneby Allan Hastings. One was a space- 
combat video, along the lines of The Last 
Starfighter. The other had a “worlds 
within worlds" theme, taking you 
through the screen of a computer sitting 
on a table inside a house, through space 
to a planet, down to the surface, cross- 
country to a house, completely around 
the outside of the house, then through a 
window to a room where a computer sat 
on a table. Both of these were done with 
frame-by-frame computer animation on 
an Amiga, Allan using an 8mm video 
camera with single-frame advance to 
photograph each image after it was pro- 
cessed. The result was truly amazing. 
Allan hopes to show the films at the next 
SIGGRAPH conference, and I think 
many of the attendees—used to equip- 
ment costing tens or hundreds of thou- 
sands of dollars—are going to be sur- 
prised at what can be done with 
equipment totaling less than $3000. 

As a developer, I would have probably 
decided that the conference was not worth 
my time and money. As a reviewer of 
Amiga hardware and software, I found it 


very worthwhile, especially 
since there was a minishow on 
the last day with different com- 
panies exhibiting their wares. It 
gave me a chance to see some 
products that were just being re- 
leased or still under develop- 
ment, and it let me line up a number of 
products for review. Speaking of 
which... 


StarBoard II 

One of the firms represented at the con- 
ference was MicroBotics, maker of the 
MAS-20 hard disk that I discussed in my 
December 1986 column. MicroBotics 
has released its next product: StarBoard 
II, a memory-expansion box for the 
Amiga. Redmond Simonsen (yes, war- 
gamers, that Redmond Simonsen) is the 
marketing director at MicroBotics, and 
he was kind enough to let me take a Star- 
Board II home. 

The StarBoard II is slightly longer and 
about twice as wide (1.5 inches versus 
0.75 inch) as the Alegra memory unit. 
Like the Alegra, it attaches to the expan- 
sion bus on the right side of the Amiga 
with two screws. As with the Alegra, I 
recommend standing the Amiga on its left 
side (after unplugging it, etc.) for maxi- 
mum ease in connecting the StarBoard II. 

The StarBoard П differs from the Ale- 
gra box in several important respects. 
First, it passes the expansion bus 
through, so that you can attach other ex- 
pansion devices (like another StarBoard 
II). Second, you can put 1 megabyte of 
RAM in it with 256K-bit chips. Third, it 
can be upgraded to 2 megabytes without 
using l-megabit chips; instead, an op- 
tional daughterboard (known as the 
Upper Deck) lets you double the number 
of 256K-bit chips in the box. Fourth, it 
has an optional MultiFunction Module 

continued 


Bruce Webster, a consulting editor for 
BYTE, can be reached c/o BYTE, P.O. 
Box 1910, Orem, UT 85057, or on BIX as 
bwebster. 
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10MB *845 
20MB *949 
30MB *995 


TURBO SPEED 4.77/8 MHZ WITH 
16-BIT 8088-2 PROCESSOR 
PLUS THESE QUALITY FEATURES: 
1. Dual Speed —Keyboard Switchable 
2. 640K Mbrd., 256K RAM On Board 
3. 8087 Co-Processor Socket 
4. Eight Expansion Slots 
9. 135- Watt Power Supply 
6. Front Panel Turbo/Power/HD Lights 
7. Can Boot-up in Turbo Mode 
8. Unique, Heavy-Duty AT Style Case 
9. Built-in Speaker 
10. Runs all MS-DOS programs including 1-2-3, 
Flight Simulator, etc. and GW BASIC 
11. Brand New (Not Rebuilt) Famous Brand 
Hard Drive and Controller Card 
12. System Boots From Hard Drive 
13. 360K Direct Drive (Not Belt Driven) 
Famous Brand Floppy Drive 
14. Four-Drive (Not 2-Drive) Floppy Controller 
15. AT-Style Keyboard, 84 Keys, LED Indicators 
and Large Return Key 
16. Monographics (Hercules Compatible) Card 
W/Printer Port 
17. High Resolution TTL Amber Screen Monitor 
18. System Assembled and Diagnostic Tested 
in our Labs. 
19. One-Full-Year Limited Warranty 
20. 20-Day Return For Refund Policy 


now ПО 527-0634 


VISA e MASTER e COD 
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that contains goodies like battery-backed 
clocks, a socket for a 68881 floating- 
point coprocessor, and a switch that turns 
the StarBoard II into a RAM disk that can 
survive a system crash and reset. 

It took me only a minute or so to re- 
move the Alegra and another few minutes 
to attach the StarBoard II. I powered up 
the Amiga and found myself with 2.5 
megabytes of RAM-— nice! The Star- 
Board II I've got doesn't have the Multi- 
Function Module, so I couldn't test that 
out, but the RAM itself seemed to behave 
perfectly. 

I was going to put the Alegra away in 
the StarBoard's box but then realized that 
the StarBoard had the expansion bus 
coming out the side. So I just plugged the 
Alegra into the StarBoard. I had no way 
of securing the Alegra since I didn't have 
jackscrews long enough to reach through 
the StarBoard to the Amiga, but the Ale- 
gra bus connector seemed to hold snugly 
onto the StarBoard'sexpansion bus, andI 
placed the external disk drive so that it 
would press the Alegra against the Star- 
Board. I powered up again, rebooted, and 
now had a system with 3 megabytes of 
RAM. 

The StarBoard II (with 512K bytes) is 
only $495, about $120 more than the 
Alegra unit (with 512K bytes). If you can 
afford the extra bucks, you probably 
should get the StarBoard II. 


Marauder II 

Discovery Software International was 
also at DevCon II (not to be confused 
with DefCon IV), showing off Marauder 
II, the latest version of its disk backup 
program for the Amiga. They were kind 
enough to give me a beta copy (it should 
be out in final release by now). I’ve tried 
it out, and it has copied every copy-pro- 
tected program I've tried it on with abso- 
lutely no problem. I must confess that I 
breathe easier knowing that I can safely 
file away my master copies of Deluxe 
Paint, Instant Music, and other such pro- 
grams. Every Amiga owner should havea 
copy for just that reason. 

In a note of irony, Rick Ross of Discov- 
ery Software told me of their dismay over 
what has happened with another utility 
they've developed and released. Said util- 
ity is not copy-protected and has been 
heavily pirated. Ross is also getting tired 
of the constant escalation between soft- 
ware manufacturers, who want to protect 
their programs, and firms like his, who 
offer programs to help users make backup 
copies. Ross would like to see more firms 
go to the “random word” or “key wheel" 
form of protection. In these methods, the 
disk itself is not protected in any way. 
The owner is encouraged to make a work- 
ing copy and to put the master away 


safely. Each time the owner runs the pro- 
gram, it requests a random word from a 
random page in the manual or asks the 
user to look up and enter a given value 
from a table or calculating wheel. This 
limits casual distribution of the program 
since each user has to have a copy of the 
manual or calculating wheel. Ross prom- 
ises that his company will make absolute- 
ly no effort to unlock or crack this type of 
protection, that their concern is that the 
user be able to safely put master disks 
away, and that they do not condone piracy 
in any form. 

I, for one, believe him. As a software 
developer, I am not thrilled by piracy; 
there's nothing like having a program 
you've worked on for a year and a half ap- 
pear on a nationally known pirate bulletin 
board three weeks after its release. As an 
end user, I am not thrilled by protected 
disks that can (and do) get clobbered. I’ve 
been happy to see a number of firms drop 
copy protection; I just hope our commu- 
nity can reward that trust with some hon- 
esty and consideration. 


Other Items 

A number of products were shown in var- 
ious stages of development. James Bay- 
less of New Horizons Software showed 
ProWrite, an Amiga word processor with 
many Mac-like features. It is due out by 
the time you read this—but we all know 
how that goes. The beta version I have is 
far from complete and looks promising 
but for one problem: It uses interlace 
mode, which has an intolerable flicker. 
Adjusting the colors with the Preferences 
utility doesn't help since ProWrite sets its 
own colors. You probably want to wait 
until Commodore releases an Amiga that 
doesn't need interlace mode for high- 
resolution text processing . . . assuming 
that ever happens. 

NewTek was also present. NewTek 
puts out DigiView, which lets you hook 
up a TV camera to your Amiga and pro- 
duce hold-and-modify images. HAM 
pictures can have up to 4096 different 
colors on the screen simultaneously. 
They were showing a beta version of Di- 
giPaint, which—as you might guess—is a 
paint program that works on HAM 
images. 

Some of you might not realize what a 
difficult feat a program like that is, so let 
me describe how HAM images are set up 
on the Amiga. A HAM image uses six bit 
planes, which means that each pixel— 
each colored dot on the screen—uses 6 
bits to determine its color. If the first 2 
bits are “00,” the remaining 4 bits (yield- 
ing a value from 0 to 15) are used to look 
up the pixel's color in the color table (16 
values chosen from the total palette of 
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Unlock your desktop with 


Publishers Paintbrush.” 


Finally, a paint package designed for desktop publishing! When you create or 
scan a 300 dpi page, you'll get a 64-screen computer image. That's why 
Publisher's Paintbrush lets you zoom out and work on the big picture. 
So you get ultra-sharp resolution without ultra-tedious labor. 
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One screen of a 64-screen image. Shrink:down to a manageable size. 
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Next, этне, » 


A few edits later. .. VOILA! 


New typography frontiers: continuously adjustable point sizes, text slope, 
line and character spacing, extended and condensed type, and letter slant. 
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Easy-to-use menus. | ` Slant and "um text 1? — 359°. 


4- to 250-point гуре. Adjustable everything! 


Publisher's Paintbrush adapts to most scanners with absolute simplicity. 
Scan in existing art, logos and diagrams to save many hours of work! 
AR 
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Вет: 


Scan all or part of a page. 


Publisher's T EN quantum leap in power beyond our 
top-selling PC Рай sh*. In fact, it's the dawn of a new 
era for desktop publishing. With it, you can produce pictures 
of super-high resclution (many times sharper than your 
screen!) and marry them into text pages. With it, you can 
take full advantage of desktop publishing packages, laser 
printers and image scanners. Without it, you're stuck with 
ragged edges and tedious multi-screen editing. 


Publisher's Paintbrush supports major-brand image scanners 
and hundreds of prinrers and video display boards. And most 
desktop publishing packages have built-in links to Publisher's 
Paintbrush. 
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Combine art and туре... . from several sources! 


Say goodbye to the old boundaries. Say "Show me” го your 
ZSOFT dealer. Or call our corporate offices for more 
information. 


Publisher's Paintbrush 
is à Ск liat PC 
Paintbrush isa registered 
trademark of E Soft 
Corporation. Dover 
Clip-Art Series is a 
teghtered trademark ой 
Dower Publications, Une. 
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1950 Spectrum Circle, Suite A495, Marietta, Georgia 30067, (404) 980-1950 
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MAC INKER” 


MAC INKER”, Automatic 
Ribbon Re-inker. Re-ink any fabric 
cartridge or spool for less than 5 
cents. Over 70,000 in the field and 
we support 
ALL printers. 
Universal 
Cartridge or 
Universal Spool 
MAC INKER 


$68.50. We have cartridges 
re-inkable in 10 colors. Ask for your 
printer type or for complete listing. 
Bottle ink $3.00/each. Shipping $3.00. 


PROTEUS" the ‘Siamese’ Buffer. 
It is a Data Switch with buffer on 
both ports. Switch manually or via 
software. Saves time, space and 
money. Or ask | 

about our MAC 
MASTER line 
of Universal 
Buffers and 
Printer Controllers (serial or parae 
up to 1 MEG). 

PROTEUS 64 K-199.00 


Proto i! xi 
T ECC 
La т "E л jf 


256 K-299.00 Shipping $4.00. 


Of course we have Data Switches, 
serial/parallel, 2 way, 4 way, crossed 
etc., at most competitive prices (all 
lines switched). 


CABLES priced $10-25. We carry 
cables for all common computers 
and peripherals. Rapid turn-around 
on custom orders. 


MERCURY MODEM. Really 100% 
Hayes* Compatible. 300/1200 baud, 
speaker, full status light display 
and 2 years warranty. Includes 

p" — QUICK LINK, 

dr Em easiest and 

"mm most reliable 

Comms Soft- 
ware (available 
for IBM PC or 
Macintosh) $149.00 Shipping $4.00. 


"Hayes isa trademark of Hayes Microproducts. 


MAC THE RIPPER. Our newest, original 
and welcome printer companion, Pulls off 
paper perforations and tears the sheets 
apart. Takes little space and will pay for 
itself almost immediately in saved time and 
tedium. Ask for brochure. Introductory 
Price $299.00. Shipping $10.00. 


Order Toll Free. 
Call or write for free brochure. 


1-800-547-3303 
In Oregon 503-626-2291 (24 hour line) 


We are and always will be your 


C=mputer 
Friends: 


14250 N.W. Science Park Drive 
Portland, Oregon 97229 Telex 4949559 
Dealer inquiries welcome. 
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4096 colors). Each color has 4 bits' 
worth of red, green, and blue; that is, the 
color is described by combining one of 16 
values of red, one of 16 values of green, 
and one of 16 values of blue. So far, not 
too impressive. 

Now, if the first 2 bits are “01,” the 
pixel has the same color as the one to its 
left, except the last 4 bits replace the red 
value in that color. If the first 2 bits are 
“10,” the last 4 bits replace the green 
value in that color, and if the bits are 
“11,” the last 4 bits replace the blue 
value in that color. This allows for subtle 
shading from left to right, which lets Di- 
giView produce the sharp, colorful im- 
ages that it does. 

It's amazing enough that DigiView can 
produce a HAM image using a black- 
and-white video camera and red, green, 
and blue filters—then chooses the best 
palette of 16 colors and fills in with de- 
rived shades. 'b then be able to manipu- 
late that image by drawing, cutting, past- 
ing, repainting, and so on is remarkable. 
I have neither DigiView nor DigiPaint, so 
my comments are based on what I saw at 
DevCon. If you want more information, 
contact NewTek. 


Four Books for the Amiga 

I collect books, and I am always on the 
lookout for books that can teach me what 
I am too lazy to dig out on my own. For 
that reason, I have been collecting Amiga 
books lately, seeing what I can gain from 
them. I've picked up four so far; here are 
brief reviews of each. 

The Amiga Programmer's Handbook 
by Eugene P. Mortimore (Sybex, 1986, 
$24.95) is meanttobe a companionto (or 
interim substitute for) the Amiga ROM 
kernel and Intuition technical manuals. It 
contains a function-by-function listing of 
all the major libraries. For each function, 
the book lists the syntax of the function 
call, the function's purpose, its input 
parameters, and what the function is sup- 
posed to do. The book groups functions 
according to task: Exec, graphics, anima- 
tion, text, layers, Intuition, and work- 
bench. 

My biggest complaint with this book is 
that it contains absolutely no code exam- 
ples. Consequently, the book is insuffi- 
cient to stand on its own; it needs other 
documentation to support it. Even so, it 
might make a good second text if you're 
getting stumped figuring out just what 
your program is supposed to be doing. 

Inside Amiga Graphics by Sheldon 
Leemon (Compute! Publications, 1986, 
$16.95) aims at helping experienced pro- 
grammers quickly get their hands dirty 
with graphics programming on the 
Amiga. It assumes a certain familiarity 
with C and/or BASIC, using examples in 


both languages to show you how to carry 
out tasks involving graphics. 

This book isn't usable as a stand-alone 
text, but it obviously wasn't designed to 
be. It fills its niche well, introducing 
graphics but not going so far as to lose 
you. The C examples are not for the 
novice. 

Inside the Amiga by John Thomas 
Berry (Howard W. Sams, 1986, $22.95) 
appears to be the best all-around text I've 
seen for the Amiga programmer. While 
neither perfect nor comprehensive, it 
does explore the major areas of the 
Amiga—Intuition, Exec, graphics, etc.— 
with lots of diagrams, example code, and 
other aids. 

Unfortunately, the book has a number 
of quirks, and a fair amount of the infor- 
mation in it is outdated or wrong. I'm not 
sure the MAP and XREF listings of a 
sample link—occupying almost 40 
pages—serve any useful function. Some 
of the C source examples take far more 
statements to accomplish their task than 
they should. At least one acquaintance of 
mine, involved with technical support for 
the Amiga, was very unhappy with the 
book. However, I' m not sure what else to 
recommend for now. 

The Amiga by Michael Boom (Micro- 
soft Press, 1986, $19.95) is subtitled 


. "Images, Sounds, and Animation on the 


Commodore Amiga." Unlike the other 
three books, this aims squarely at the 
novice user who has bought the machine 
and is now wondering what to do with it. 
It is reminiscent of some early Macintosh 
books, with ties to specific software. The 
Amiga uses Amiga BASIC for its pro- 
gramming examples (all rather simple) 
and refers to Deluxe Paint, Deluxe 
Music, and Deluxe Video for its sections 
on art, music, and animation. (Not sur- 
prisingly, Trip.Hawkins of Electronic 
Arts wrote the introduction.) 

This is a good book for novice Amiga 
owners. It introduces many concepts 
well, has code samples and other helpful 
information, and just does a good job of 
introducing the Amiga without getting 
you lost in the maze of libraries and ROM 
calls. 


COMDEX 
A few days after getting back from the 
Amiga conference, I flew down to Las 
Vegas and COMDEX/Fall. This is the 
big trade show in the microcomputer in- 
dustry, designed for dealers, corpora- 
tions, and manufacturers more than for 
end users. And “big” is the operative 
word here; even at a brisk pace, I had to 
walk several hours to cover all the ex- 
hibits (located in the Las Vegas Conven- 
tion Center and four hotels). 

continued 


SOFTWARE 
ANSA 
Porodox noses ...,, enano nv «490.00 
AMERICAN SMALL BUSINESS 
SYSTEMS 
Prodesign Jos oss eq inn s $180.00 
ASHTON-TATE 
Dbose I+ .......,....., „-- - $407.00 
Fromework ... as оозана, 410.00 
Multimote ..................... 248.00 


+з а жэ «=» = боз 


BORLAND 
Dotobose Tool Box ............ S 39.00 
Grophics Toolbox ..,............ 39.00 
Lightning оаа ьа авааль ОТОО 
Reflex „оозангандан 85.00 
Sidekick ........... Deua à 48.00 
Super Keys ,....... КҮЛ EE 
Turbo Jumbo Pack ...,,......... 175.00 
TurboPascal (8087 + BCD) ........ 65.00 
Turbo Tutor Lees ee rn нннеее 21:00 
BPI 
AR, AP, General Accounting 

ond Payroll .,.,....... $175.00 eoch 
Inventary, Job Cost ond 


Church Management ........... CALL 
BREAKTHROUGH 
Timeline . „ае оаа ea tn $230.00 
Timeline Graphics ............... CALL 
BROWNBAG SOFTWARE 


+ +оо» omo» з э = o9 9 4 эъ а o3 9 oy o3 5 = 


PC Outline xc gasawesra nidi aA DU 
Unlines ......................... 93.00 


CENTRAL POINT 

Copy ЇРС............4,.,... $ 24.00 
Copy Il Options Board ........... 80.00 
PC Tools оазе наве 24.00 
CHIP SOFT 

TURBO TAX 

Personol Federal ............,. $ 45.00 


Personol State ................. S 28.00 
Professional Federol ...........$180.00 
Professional State ............. S120.00 
COMPUTER ASSOCIATES (1.U.5.] 

Eosy Plus (windowing) ......... CALL 
Eosy Systems Acctg. (per module] . FOR 


Supercoalc IV «ossaamaxasiaalcuns 
Super Project Plus ............. PRICES 


COSMOS 
Revelation ., «ккан: 9200.00 
| DAC 

Easy Accounting ,.,,...... ... S 48.00 
Easy Payroll ............... E 36.00 
Poyroll Tutor „а.а: 14.00 
Accounting Tutor usse atn 14.00 
DIGITAL RESEARCH 

Gem Collection ,..., жеек» O 00 
Gem Desktop .................. 30.00 
Gem Drow Plus ...,........-,.. 190.00 
Gem Groph ................... 148.00 
Gem Wordchort ................. 88.00 


BOM OR е» з у OR 3 9 9 а 6 NOR коз ө з э з у 


FIFTH GENERATION 
FOSIDOCK „кааза ssn... 99.00 
FINOT GROUP 

Keep Track Plus .,..... АР 98.00 
FUNK SOFTWARE 

Sideways SPP OPER HERE EERO S 37.00 
HARVARD 

Presentation Grophics ..,...... 5230.00 
Total Project Моподег .......... 280.00 


HOWARD SOFT 

Tax Preporer us oai did d $199.00 
GAISUD. scp ban ex v EFC RO s 80.00 

| IBM 

DisplayWrite V .,...........:, 5360.00 
DOS Sl 2з.» »аа зә» ка, «ье n 00:00 
DOS 3.2 E tees, 80.00 
JAVELIN 

Jovelin ............ mE TT CALL 
LATTICE 

C Campiler „озо ае $250.00 


Run G eoe era sadi viaa ver EAR 94.00 
LEADING EDGE 

Word Processor w/ Maoil 

Merge & Spell c.c. rua... 80.00 


Inquiry 361 


All orders shipped 
within 24 hours! 


Hai Bu ese dud aW VEO, Bea arte a ere А PAPERBACK SOFTWARE 
Managing Your Money ......... $119.00 


VP-Infa . 


TERMS: 

* No surcharge. Viso or Mastercard, 

* Add $2.00 for C.0.0.—All C.O.D. cash or certified check only. 

* Prices subject to change without попсе. 

» Short shipmeals must be reported to us wilhin 24 hours of гасаірі. 

» Non-defaclive goods must be relurned with seals intacl within 10 days of receipl 
for full refund. 

* Shipping costs will nol be refunded. 

= No relurns accepted without RMA #, 

* No relurns on non-delective hordware. 

* Monagemen) reserves Ihe righ! lo id up to 10% restocking tre. 

* Shipping chorge $3.00 per item in California; $4.00 per item elsewhere. This 
прай nol apply ta bulk orders. Shipping casts for hardware ilems will be 

igher. 

+ Terms extended Io Fortune 1,000 companies, government instilulians, schools 

ond universities, 


INQUIRIES: R ONLY; 


6925 Canby Street, Suite #103, Reseda, California 91335 


VP-Planner ................... S 55.00 
Fikre YA ees wa SOOO 


| ` ORDER HEHE 
818.881.6096 800۰225۰4 


EPCIUOBBOARP 


SUMMIT 


SYMANTEC 


T/MAKER 


TURNER HALL 


WORDTECH 


AST (exponsion cords) 


Multifunction Card 
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Direct 2400 [int) ... 


Newsroom Pro penan. 
Certificate Moker ...... 
STERLING SOFTWARE 

Intelligent Backup ...... 


СИ A Cor — 
Click Art Personol Publisher 


jen m —— 
Note It 4494 42334.» ج لوط‎ фо „„., 28.00 


Direct 1200 (ext) ....... 
Direct 1200 (int Nass qs wd aves ) 10.00 
nent noire 0 


а _ CABLES 
6-H. Modem Coble ..... 
&-fi, Parallel Printer Coble ..,,..,, 15.00 


Surge Protectors ................. 24,00 


Better BOSIC „ааган: 9155.00 


0 


г.а 9115.00 


UNISON WORLD 

Art Gollery | unanas ‚„„ә,»а-.‹ 9 21,00 
Art Gallery ||.................... 24,00 
PrintMoster ..................... 32.00 
Newsmoster „н. 55.00 
WORDPERFECT CORP. 

WordPerfect .................. $215.00 
WordPerfect Library ,,.,......... 64.00 


Quicksilver apri Rada vaa s 0329000 


LOTUS CORPORATION NASHOBA f n 

Lotus 1-2-3 seses елее eunate $305.00 | Nutshell ....-reerereseeseseees$105.00 | [AN File Server куллы. oo 
Lotus Report Writer ............. 110.00 | NEW ENGLAND SOFTWARE DBXL.......... они | млн CALL 
SYMPHONY „............ РГО 435.00 | Groph-in-the-Box (Pra) ........ S 55.00 XEROX 

Symphony Spell Checker ........ 105.00 Graph-in-the-Box (Unpro) ванае 85.00 Vantpra Deskio $675.00 
Freelance Plus ................. 355.00 NANTUCKET E aa ` 
Grophwriter ................... 320.00 | Clipper ...sasspuarssass + +++ 2+- $345.00 


» o! à 9 - ae 


MERIDIAN PAUL MACE SOFTWARE Rampoge AT ........... РРР 445.00 
Corbon Copy ... ЕНЕ .. $109.00 | Moce Utilities assess... $ 62.00 Rompoge РС................... 260.00 
{minimum of two pieces) PETER NORTON COMPUTING РОС raves ie arpio aes 165.00 
MICROGRAPHX Norton Commander ........... S 39.00 
In-A-Vision ec $275.00 | Norton Utilities ......... sisse 52.00 
POIDrow ДЕКО ЛТ СКС ТГ. 220.00 QUAID SOFTWARE Û CIl ........................... 
MICROPRO Capywrite (w/zero disk) ....... S 38.00 FUJITSU 
Propok .,.. „аек »» ж, как 245.00 | ROSESOFT P.C. Half Height Drive ,,...,... S 85.00 
Mc 000 CC a авада 12200 Prokey MER 7. TETTE $ 75.00 HERCULES 
or Stor 2 "rtt evdtosdittt: ` SIMON & SCHUSTER Grophics Plus ee n 185.00 
WordStor 2000 Plus ............. 290.00 Typing Tutor $ 32.00 IBM 
MICROPROSE (strategic games:) Webster Spell Check ........-....35.00 | ProPrinter .................... $420.00 
Crusode in Europe ...,.....,.. $ 25.00 | Webster Thesaurus .............. 45.00 | ProPrinter XL ..,................ 650.00 
Decision in the Desert ......... S 25.00 | New World Writer ............... 79.00 IMSI 
F-15 Strike Eagle ................ 22.00 | sorrLoGic | PC Mouse & Dr. Holo Il ........ $105.00 
Silent бегмїсе.................... 22.00 Carousel «cicesksessazascavns& 30,00 INTEL 
СОШО м еее ене йр T Above Board AT 128 ........... $375.00 
ال کو ی‎ V ET Above Board PC 64.,........... 240.00 
‘Base System V .............. 5. Above Board PS 256 .,,......... 340.00 
MICROSOFT SOFTSTYLE 8087 (IBM) ..,.... Very eee wwe о ПОО 
C Campiler (Version 4) ......... $265.00 | Printworks ussa, $ 38.00 | 8087 (8 mhz.) .................. 160.00 
Chart ...., T O УЕ 185.00 | Printworks (loser) ................ 68.00 tyr E "———— Y 185.00 
Cobol Compiler TOT 415.00 SOFTWARE GARDENS MICROSOFT 
TT ا‎ ккк жа, 21500 | Dan Bricklin's Demo Program . S 60.00 Mouse (serial) ............. „„.5127.00 
Vinn eld ӨГ еененоввае етта TUS SOFTWARE GROUP Mouse (bus) ............... »44. 120.00 
RH M E noble e Pesos e33500 ME Moch e. iu eese rrr s 285.00 
Project (Version M) nev eux xn os 265.00 SOFTWARE PUBLISHING NEC 
Windows SOO | Fist Спойсе.,„.....2.:2.2:...5 9000 | MOI Multisync Monitor ........$59500 
Word (Version 3.1) ‚..,.......„..285.00 Pro Writer «uua acea x chem cue 115.00 PARADISE 
Flight SUE í PE кака ees 33.00 Pro File crassa ece renas saa 1420 EGA Auta Switch .............. $390.00 
Learning DOS „,,..„„..„........ 32.00 SOFTWARE RESEARCH TECHNOLOGY PLUS 
MICROSTUF Smartkey .,........ КОТЕ $ 36.00 The Нога Card 20 meg ........ $710.00 
Crossiolk XVI ,................$ 99.00 Smartkey w/Smortprint .......... 49.00 PRACTICAL PERIPHERALS 
Crosstolk Mk IV ................ 155.00 | SOFTWARE TOOLS Modem 1200 (Internal) ......... $130.00 | 
Viewgen (Version 2) ........... $ 95.00 Modem 1200 (External) ......... 170.00 


w/1200 Modem .............. 300.00 
Complete System ,.....,........ 160.00 
SEAGATE 
20 MB. Hord Drive 

w/Wd. Controller ..,......... 5445.00 
SIGMA DESIGNS 
EGA Gard .................... $390.00 


trestas 


seras m + 


saraa ee 9125.00 


аан 9 15.00 
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Inquiry 5 


ACCORDING TO WEBSTER 


Items Discussed 


тт 


—— ` 


AMERICAN MADE 
IBM AT 
COMPATIBILITY 


and 
10 MHz POWER 


$1595! 


1 YR PARTS/ 

LABOR WARRANTY. 
SATISFACTION GUARANTEED. 
BEST CUSTOMER SERVICE 
IN THE INDUSTRY. 


LOW PRICES 
FOR GUARANTEED QUALITY! 


| ADTEK ATi SYSTEM (1MB/10MHzjw20MBHD $1984 

ADTEK ATi SYSTEM (1MB/10MHz) w40MBHD 2395 
ADTEK ATi SYSTEM (640K/8MHz) w1.2MFD 1395 
ADTEK ATi SYSTEM (640KB/8MHz) w20MBHD 1784 
ADTEK ATi SYSTEM (640KB/8MHz) w40MBHD 2195 
TURBO XT SYSTEM (512KB/8MHz) 859 

w360KFD w/1 pp, 2 sp, FD controller, clock/ 

calendar, battery backup, reset button 

on MB, 6 ful size expansion slot in this 

configuration 
TURBO XT SYSTEM (640KB/8MHz| w20MBHD 
MITSUBISHI/TEAC 360KFDD (for AT) 
MITSUBISHI/TEAC 360KFDD (for XT] 99 
60MB Tape Backup 
AT I/O EXP. CARD 1-SER/1-PAR 89 
SECOND SERIAL PORT FOR I/O CARD 29 
AT MFUNC. CARD/WITH OKB/1-SER/1-PAR 229 
COLOR CARD 99 
MONO/GRAPHICS CARD W/PRINTER PORT 99 
GENOA SPECTRUM GRAPHICS CARD 255 
EGA COMPATIBLE CARD 299 
EGA COMPATIBLE CARD/W PRINTER PORT 339 
12" MONOCHROME MONITOR (AMBER) 109 
12" TAXAN 630 WITH 553 CGA CARD 599 
14" MITSUBISHI CGA MONITOR 319 
14" MITSUBISHI EGA MONITOR 449 
14" NEC MULTISYNC EGA MONITOR 569 
AT/XT MAXI-SWITCH K/B 75 
NEC V20-8 for TURBO XT 19 
8MHz Math co-processor for AT 299 
8MHz math co-processor for XT 159 


Write or call for FREE brochure and price 
list of ADTEK's full line of AT/XT Systems 
and Accessories. 

IBM AT is a registered trademark cf intermationa! Business Machines Corp. 


ADTEK 
TELECOMMUNICATIONS 
CORPORATION 
3706 Realty Road 
Dallas, Texas 75244 
(214) 241-5811 
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Advanced Personal Computer System 
Datavue Technical Systems 

4355 International Blvd. 

Norcross, GA 30093 

(404) 564-5780 


DASCH (for the Macintosh) 
Western Automation 

1700 North 55th St. 

Boulder, CO 80301 

(303) 449-6400 


DigiView 


701 Jackson, Suite B3 
peka, KS 66603 
(913) 354-1427 


Marauder II 

Discovery Software International 
903 East Willow Grove Ave. 
Wyndmoor, PA 19118 

(215) 242-4666 


ProWrite 

New Horizons Software 
P.O. Box 43167 
Austin, TX 78745 
(512) 280-0319 


StarBoard II 
with 512K bytes 
with 1 megabyte 
with Upper Deck and 2 megabytes’ 
Upper Deck(with OK bytes) 


MultiFunction Module (without 6888 1) 


MicroBotics Inc. 

P.O. Box 855115 
Richardson, TX 75085 
(214) 437-5330 


а 
E 


A few trends were obvious. IBM PC 
clones keep getting cheaper. Several 
booths were advertising AT clones—not 
PC, but AT—for much less than $1000. 
A number of firms, including most of the 
major clone makers, were showing 
80386-based systems. Unfortunately, it 
looks as though said manufacturers can't 
agree upon a 32-bit bus standard, which 
will probably leave them all at the mercy 
of IBM. They appear to be too concerned 
about short-term gain to worry about 
long-term survival. 

Another buzzword appearing in just 
about every microcomputer manufactur- 
er's booth was “desktop publishing.” 
Most people seemed to think that desktop 
publishing meant word processing on a 
high-resolution, reverse-video, mono- 
chrome monitor (in unconscious emula- 
tion of the Macintosh). Unfortunately, 


$10,000 + 


$395 to $545 


$199.95 
Price unknown 


$124.95 


the state of the art in desktop publishing 
on MS-DOS machines isn’t very impres- 
sive, at least compared to that found on 
the Mac. Why? Because the basic con- 
cepts of clipboard, scrapbook, and re- 
source type are inherent in the Mac oper- 
ating system and ROM routines, making 
it easy for applications developed by dif- 
ferent firms to pass text and graphics 
back and forth. An item in the Micro bytes 
conference on BIX reported that two dif- 
ferent IBM PC users groups were now 
using Macs to do their newsletters, one of 
the groups doing so after having tried 
" desktop publishing" on an IBM PC and 
having found it wanting. 

And speaking of the Mac . . . Apple 
pulled out of COMDEX, so they weren't 
there to push their vision of desktop pub- 
lishing. Bad move, since it means that at- 

continued 


RUN AWAY TO ROME 


GET OFF TO A FLYING START 


See world-class athletes 
perform in Rome while you 
continue to get a world-class 
performance from your 
quality TDK floppy disks. 


2-$50,000 GRAND PRIZES 


If you're one of the lucky 
Grand Prize winners in TDK's 
"Dash for Cash" Sweep- 
stakes, you'll receive a fully 
paid, 8-day/7-night deluxe 
trip for 2 to the World 


PL 

(M 

Loi" 
TDI 


OFFICIAL FLOPPY DISK 
SUPPLIER TO THE 
WORLD CHAMPIONSHIPS 
IN ATHLETICS 
ROME, ITALY. 


Inquiry 299 
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Championships in Athletics 
to be held in Rome August 
29-September 6, 1987. It 
includes round-trip airfare via 
Alitalia Airlines, luxury hotel 
accommodations and 2 VIP 
passes to the games as 
guests of TDK. All this plus 
$40,000 in cash! 


5-FIRST PRIZES 


Five lucky first prize winners 
will win a fully paid Grand 
Prize trip for 2, complete with 
airfare, luxury accommoda- 
tions and 2 VIP passes, 
compliments of TDK. Plus 
$5,000 in cash! 


50-SECOND PRIZES 


Each of 50 second prize 
winners will receive a State- 
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and official rules to “DASH 
FOR CASH; P.O. Box 2312, 
Yonkers, NY 10703. Include 
a self addressed, stamped 
envelope, except residents 
of Washington and Vermont. 
One request per envelope. 
All requests for entry cou- 
pons must be received by 
June 1, 1987. No purchase 
necessary. All entries must 
be received by midnight 
June 30, 1987. Void where 
prohibited. 


of-the-Art Video Camcorder 
to record their favorite live 
sporting events or special 
family moments. 


5,000-THIRD PRIZES 
5,000 avid sports fans will 
receive a lightweight 
insulated sports cooler that 
keeps your favorite liquid 


refreshment as hot or cool =o 
as you like it. ai 
15,000-FOURTH PRIZES See Se E 
15,000 runners-up can keep 
tabs on the pace with a sporty 
high tech digital stopwatch 
that keeps track of time with 
pinpoint accuracy. 


Go to your TDK dealer today 
and pick up your entry 
coupon in specially marked 
packages of TDK floppy disks 
or write for entry coupon 


«ТОГ. 
THE NO-RISK DISK. 
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A MESSAGE ЈО OUR 
SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER 

list available to other companies who wish to send our subscribers 
material about their products. We take great care to screen these companies, 
choosing only those who are reputable, and whose products, services, or 
information we feel would be of interest to you. Direct mail is an efficient 
medium for presenting the latest personal computer goods and services to 
our subscribers. ` 


Many BYTE subscribers appreciate this controlled use of our mailing list, 
and look forward to finding information of interest to them in the mail. 
Used are our subscribers’ names and addresses only (no other information 
we may have is ever given). 


While we believe the distribution of this information is of benefit to our 
subscribers, we firmly respect the wishes of any subscriber who does not 
want to receive such promotional literature. Should you wish to restrict the 
use of your name, simply send your request to the following address. 


BUTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
P.O. Box 6821 Л 
PISCATAWAY, М] 08854 "Hil 


SPECIAL ISSUES and INDEX 


$4.25! BYTE 83-84 INDEX $175 


$4.25 


[sos [о || SERERE SPEM...  ..— мшш 


1984 SPECIAL GUIDE TO IBM PCs 


| $425 | | 
$4. 


1985 INSIDE THE IBM PCs 


GEE 


BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 


; $4. 
$4. 


= 
NEN 
ا‎ Circle and send requests with payments to: 
| __ 
| $425 [$4.25 | — | 
5 PEE 


Ll Check enclosed | 
Payments from foreign countries must be made їп US funds payable at a US bank. 


O VISA O MaseerCard 
Canap?zZ | | | | Ехр. DATE 


SIGNATURE 


The above prices include postage in the US. Please add $ .50 per copy for Canada and Mexico; 
and $2.00 per copy to foreign countries (surface delivery). Please allow 4 weeks for domestic 
delivery and 12 weeks for foreign delivery. 


NAME 
ADDRESS 


CiTY 
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(Vor. 9, No. 9) $4.75 


(Vor. 10, No. П) $4.75 


ACCORDING TO WEBSTER 


endees who haven’t used the Mac (and 
who missed the Aldus/PageMaker booth) 
lidn't have a chance to see just what the 
Mac can do. Commodore wasn’t there 
(again), and Atari was (again). Rumor 
has it that Commodore didn’t have a 
booth because the Interface Group re- 
fused to allow them to let third-party de- 
velopers exhibit in their booth. If that’s 
true, it might also explain Apple's pull- 
out, since Apple pioneered that concept. 
Then again, Atari did it anyway; but there 
were rumors of a heated exchange on the 
floor between the Interface Group and 
Atari officials. If all this is true, it shows a 
lot of shortsightedness on the part of the 
Interface Group. After all, the Atar! 
booth was one of the most crowded in the 
show—even on the last day—when many 
other booths looked deserted. 

I stopped by the Western Automation 
booth. This firm makes the DASCH ex- 
ternal RAM disk for the Macintosh, 
which I reviewed in the June 1986 BYTE. 
When I wrote that review, the prices for 
the 500K-, I000K-, and 2000K-byte ver- 
sions were $495, $795, and $995, re- 
spectively; they have now come down to 
$395, $450, and $545. Since the DASCH 
has an external power supply, you can 
power your Mac down (or have it crash) 
and not lose anything. At $545, a 2- 
megabyte RAM disk could do wonders 
for development speed. 

A number of firms were claiming to 
have the “world’s fastest personal com- 
puter." Several companies with 80386- 
based systems were bestowing that crown 
upon themselves. The folks at Levco ran 
some benchmarks on their Prodigy 4 
(16.67-megahertz 68020 Mac upgrade) 
and on a Compaq 386 and documented 
themselves as being faster. But the win- 
ner (though not yet shipping) was prob- 
ably the Datavue Advanced Personal 
Computer System. The computer—an 
IBM PC compatible—uses a discrete 
logic implementation of an 8086 proces- 
sor, which they call their 86150 CPU. 
This CPU consists of two large (about 12 
by 15 inches) boards in a box that sits 
under a regular AT-like system. Datavue 
claims that the processor executes in- 
structions at a speed equivalent to a 150- 
MHz 8086—about 15 times faster than an 
IBM PC AT. Anticipated cost is in the 
$10,000 + range, but hey, you know how 
these power users are. 


In the Queue 

Two hardware reviews are coming up 
next month: the PAL expansion chassis 
for the Amiga and the Magic Sac (Macin- 
tosh emulator) for the Atari ST. ГЇЇ also 
have a few software reviews and other bits 
and pieces. Until then, see vou on the bit 
stream. ш 


Until now, when you shopped for a scanner, 
you'd need to carry along a calculator. First you'd 
use it to figure out how to justify a base price in 
the range of a good computer. Then you'd have 
to total up all the salesperson's add-ons. 

“Oh, hy the way,” the sales rep would say, 
“you'll need an interface card.” Add about $300. 

“Oh, by the way, you'll need an interface 
cable." Add $50 or so. 

“Oh, by the way, you'll probably want a 
graphics editor." Add $150. 

Now you don't need a calculator —or a fat bank 
account — to buy a scanner. ShapeScan is priced 
hundreds of dollars under competitive models. 
Betteryet, thereare no "Oh, by the way" add-ons. 
ShapeScan bundles together everything you 


Scanned-in computer image 


PC Painibrush + goes to work 
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The scanner has one moving part, so it’s the 
ultimate in reliability and ease of use. Price 
also includes PC Paintbrush +, interface 
card, and interface cable. 


: Iifroducing ShapeScan. Only $795 a bundle. 


A masterpiece} 


need for image scanning and editing. At one 
incredibly low price. No surprises. 

Besides saving you money up front, ShapeScan 
will save you time for years to come. Because it 
turbocharges your personal productivity. In less 
than a minute, it captures artwork that would 
take you many hours to recreate on your 
computer. Ditto for logos, fancy typography, 
graphs and charts, engineering diagrams, 
documents, or whatever. 


Scan, then paint. 


Most scanners just scan. Then they call it 
quits. But since ShapeScan includes the 
top-selling PC Paintbrush® +, you have all the 
tools to turn a scanned-in computer image into 
your own masterpiece. Get creative! Rotate or 
flip the image, expand or shrink it, color it, and 
zoom in on a portion of it. Cut, paste, and add 
headings, text, lines, circles, or boxes. You can 
even import art or text from other systems, and 
export your completed creations to a desktop 
publishing system. 

So don’t pay big bucks for a scant 
scanner. Get ShapeScan - the total 
solution at a price that's absolutely 
scantastic. Call 800-247-1724 today. 


Dealer inquiries invited. 


PC Paintbrush is a registered trademark of ZSoft Corporation, 
IBM PC/XT?AT are registered trademarks of International Business Machines. 


Inquiry 343 for End-Users. 


Inquiry 344 for DEALERS ONLY. Made in USA 


% ERROR-FREE AND WARRANTED... 


CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 


Amiga Defense 
Dear Jerry, 

In your December 1986 column you 
commented about Activision’s Little Com- 
puter People and said “. . . I don’t think the 
current version of Amiga's operating sys- 
tem has the answer." 

The problem is that the A miga's oper- 
ating system is getting blamed for faults 
in applications programs. Allow me to use 
the example of Little Computer People. 

The program was translated from 8-bit 
versions and 8-bit operating systems. In 
most of those operating systems, what 
happens if a file is not found or if the disk 
is write-protected? The program either 
gives a message (the preferred result) or 
crashes. Either way, the programmer is 
responsible for what goes on. 

In the case of the Amiga, a requester 
pops up and asks for the correct disk, or 
to remove write-protection, or whatever. 
This removes the programmer's respon- 
sibility of protecting the user from such 
problems. The programmer can take con- 
trol of such things or, if the programmer 
is lazy, he can just leave it to the OS. 

The sad part is that the system calls 
make it so easy for the programmer. In 
other words, what you thought was caused 
by the OS was really the fault of a lazy 
(or careless) applications programmer. If 
you don’t have them already, get the 
Addison-Wesley Amiga manuals and the 
AmigaDOS manual from Bantam. Take a 
half-hour sometime and scan the Intuition 
manual and you'll see some examples of 
what I'm trying to say: The stuff is there, 
but some of the early programs we're see- 
ing don't use it! 

I have enclosed a disk with select 
choices of programs from the public do- 
main. Just put it in instead of Workbench. 
(Since I don't yet have version 1.2 of the 
OS, use the 1.1 version with this disk.) 

Warren Block 
Chadron, NE 


Га love to agree with you. People seem 
to have the notion that I’ve got it in for 
the Amiga and nothing could be further 
from the truth. I wish it well. 

However, the software is suitable for 
hackers and hobbyists, but not for the rest 
of us. 

I have several versions of the Amiga 
Kickstart program. Each works only with 
the corresponding Workbench. Although 
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many Amiga programs will run with the 
newest Kickstart 1.2, not all will. You have 
to figure out which to use. 

You blame the programmers and, of 
course, you're right. The fact is, though, 
that programs ported over to the Atari tend 
to work; those ported over to the Amiga 
tend to have problems. [t may well be that 
the Amiga attracted a disproportionate 
share of bad programmers, but another 
explanation is that the Amiga is just 
harder to program for. 

It may be worth the extra effort and skill 
required, of course. [t can be spectacular. 
But it's not easy. 

For example, I went in and fired up the 
Amiga with Kickstart'].1, and inserted the 
disk you sent me. After the machine 
trundled awhile, I got 


Cant Cancel DFH 
Assign failed returncode 20 


I don't know what that means, and I 
suspect most of us don't want to find out. 

The Amiga will be a wonderful machine 
for the rest of us when it gets an operating 
system for the rest of us. Until then, I 
recommend it for people who like to find 
out what returncode 20 means.—Jerry 


Flash: I later found ош you d done a 
no-no on that disk; also that AmigaDOS 
12 is a bit more stable. It’s still harder 
to port to Amiga than Atari. 


Turbo Denmark? 
Dear Jerry, 

For several years now, many people 
here in Denmark have been puzzled by the 
mysterious similarity between computer 
programs marketed by Borland Interna- 
tional and programs marketed here by 
Poly Data some time m advance. Turbo 
Pascal, for instance, was somewhat disap- 
pointing to me when first marketed, as it 
was clearly an outdated version of Com- 
pas Pascal (now Poly Pascal), an old 
friend of mine. 

The differences between the two prod- 
ucts have diminished over time, although 
Poly Pascal is still a somewhat more 
polished product. The likeness is not 
superficial. A close inspection of the in- 
ner workings of the two compilers show 
them to be different only in minor details. 

Now a similar situation seems to have 
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EARTH 
LAUNCHES 
NEW STARS 


EARTH COMPUTERS launches two of 
the "Hottest" new stars in the S-100 
Universe. Both the TURBOMASTER 
8™ and TURBOSLA VE I™ are Star 
Performers, featuring high-speed Z80H 
CPUs. 
EARTH's new stars are fully compatible 
with the Multi-user TurboDOS operating 
system, and will operate in most S-100 
systems including pre-IEEE-696 systems. 
TURBOMASTER 8 
This outstanding new 8-Bit Single 
Board Computer offers features that 
are out of this world: 
e On-board ST-506 Disk Controller 
e TurboDOS, CP/M, MP/M 
Compatible 
• 5-1/4" and 8" Floppy Controller 
* Up to 256K of memory * 2 Derial 
e 8MHz CPU • 1 Parallel Port 


TURBOSLA VE I 


The perf&ct companion to the 

TURBOMASTER 8 or other 
8/16-Bit master processor. This 
high-speed slave utilizes an 

8MHz Z80H CPU and offers 
extensivey exclusive. 

* No paddle boards 

• S-100, IEEE-696 comp. 

• 2 RS-232 ports, 50-38.4K Baud 
* FIFO communications 

EARTH also manufactures a 
growing line of PC compatible 
stellar performers such as: 


8 MHz Z80 Single Board Slave 
that runs CP/M applications on a 
PC and is compatible with the 
TurboDOS multi-user operating 
system. 

* PASSION-286™ - a high 
perfomance 80286 accelerator that 
boosts PC performance up to 5 
times for only $395. 

*EARTHNET PC™ & 

EARTHNET S-100™ -the 
low-cost ARCNET compatible 

way to tie PC and S-100 systems 
together. 

To put these stars to work for you, 
call or write EARTH. COMPUTERS 
BE SURE TO ASK ABOUT HOW 
YOU CAN WIN A FREE Z- 80 
CO-PROCESSOR BOARD. 


ЕЕ 90 کک‎ 
EARTH COMPUTERS 


P.O. Box 8067, Fountain Valley, CA 92728 
TELEX: 910 997 6120 EARTH FV 


(714) 964-5784 


Ask about EARTH COMPUTERS’ other 
fine PC and S-100 compatible products. 
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The Better Net 


The CompuPro 
ARCNET ® PC Board 


Better Compatibility 

The CompuPro ARCNET PC is 
compatible with all versions of 
Novell Netware and Advanced 
Netware™, and DR-NET™ running 
in all types of PC-compatibles, No 
other board can say that! 


Better Reliability 


The CompuPro ARCNET PC 
board offers distinctly more reliability 
than other boards. Why? Read on. 


Better Design 


The CompuPro ARCNET PC 
board uses unique circuit design to 
increase signal margins. Better inter- 
face circuitry insures operation with 
even the fastest PC-compatibles. 


Better Specs 


The CompuPro ARCNET PC 
board meets all FCC requirements! 


Better Made 


The CompuPro ARCNET PC 
board is manufactured, tested and 
burned in right here in the USA. It is 
not subject to the wide swings in 
quality often experienced with 
foreign-manufactured boards. 


Better Value 


All of this adds up to the fact 
that the CompuPro ARCNET PC 
board is the best value in Novell 
compatible network boards. 


Better Call Today 


Call us today for the name of 
your nearest CompuPro dealer. 
They are prepared to discuss a variety 
of network and multi-user solutions 
to meet your requirements. 


ompubPro- 


Viasyn Corporation 

26538 Danti Court 
Hayward, CA 94545-3999 
(415) 786-0909 

TWX: 510-100-3288 
Easylink Mailbox 62877579 


Trademarks: CompuPro: Viasyn Corporation. ARC- 
NET: Datapoint Corporation. Netware, Advanced 
Netware: Novell, Inc. DR-NET: Digital Research Inc. 
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arisen concerning Turbo Prolog and PC 
Prolog from Poly Data. What is going on? 
There is no doubt in my mind that at 
least several of the Borland products are 
developed over here, but what is more in- 
teresting is this question: Is Borland In- 
ternational in reality a Danish company? 
And how about the mysterious Frank 
Borland? If he exists, maybe he isn't 
American after all! 
Sven Korsgaard 
Odense, Denmark 


Fascinating. [n fact, there has never 
been any such person as Frank Borland. 
When I first asked Philippe Kahn about 
the origin of the company name, he said 
"It's an Irish company and Borland is an 
ancient name for Ireland.” This was 
before any but a handful of people had 
ever heard of the company. 

He also told me some tales of the origin 
of Turbo Pascal. These stories tend to be, 
uh, fanciful, particularly the parts about 
Philippe's contributions to the code itself. 

I later found out where SideKick and 
SuperKey came from: not internal devel- 
opment at Borland, as is usually thought. 
For that matter, some of the connections 
between Borland, Kahn, and ETH (Swiss 
Federal [nstitute of Technology) in Zurich 
are better remembered by Philippe than 
by the professors and staff at ETH. 

In other words, Philippe Kahn is a 
master of marketing and will go down in 
history as such. The products are reliable, 
and he does in fact write a good part of 
the documentation himself. He sells good 
stuff at good prices. However, I tend to 
buy salt by the kilo when listening to 
stories about the origins of the products. 

I've heard before that Turbo Pascal was 
originally a Danish product. I know for 
a fact that SideKick and SuperKey were 
not. | do know I use all three and I still 
say Philippe Kahn and Borland have done 
a great deal of good for this industry. 
—Jerry 


BASICally, What I Said ... 
Dear Jerry, 

You said in your December 1986 col- 
umn that you throw out anything written 
in BASIC. (Well, you didn’t state it that 
firmly, but the implication was strong.) 

We have developed a business records 
program in BASICA (compatible with 
GW-BASIC) for the IBM PC. This was 
done for internal use and provided ledger 
record keeping and invoicing. Like many 
small in-house projects, the program was 
ultimately coveted by other small busi- 
nesses. We improved it, and now it is 
distributed by Dynacomp Inc. It is not a 
great, multifunctioned, stand-alone ac- 
counting system for all businesses; on the 


> 


other hand, we have reduced the direct 
price from $59.95 to $9.95. It is a good, 
graceful program for the record-keeping 
needs of many small businesses. I would 
like to send you a copy, but if it is just go- 
ing to be thrown away, I won’t waste your 
time or mine.... 
Paul Horvick 
Minneapolis, MN 


No, no. What I said was that I throw out 
disks that arrive without documents and 
prove to be games with BASIC choose-a- 
number player interfaces. Incidentally, 
most of that stuff is on such cheap media 
that I won't even put them in my machine 
for fear it will mar the disk heads. 

Some very good programs are written 
in BASIC. Even better ones are written in 
QuickBASIC or other compiled BASIC. 1 
wrote my accounting system in CBASIC. 

Accounting programs had better have 
decent documents, though; I don't see how 
you can afford to sell it at that price. But, 
by all means, send a copy.—Jerry 


Computer Shopping War Stories 
Dear Jerry, 

I recently moved from Jacksonville, 
Florida, to the Philadelphia area. One of 
my first activities was locating all the local 
computer stores as groundwork for pur- 
chasing a computer for software develop- 
ment and general office use, as part of a 
consulting deal I won up here. 

Your advice, “If you don't know what 
you're doing, buy from those who do,” 
needs the addition, "if you can find some- 
one who knows and cares!" 

I settled on three criteria for my new of- 
fice computer: It must be able to handle 
at least two users, run good versions of 
UNIX, and have accepíable Pascal, FOR- 
TRAN, and C compilers available. Figur- 
ing that since I had been allocated a mean 
figure of $6000 to spend, I might as well 
go for service and support, I went to Com- 
puterLand. Huge mistake number one. 

Upon entering the store, I was ignored 
for five minutes. Then I touched a com- 
puter and had instant attention. 

Now, I may be a lone stranger in a dif- 
ferent state, but I do not consider it polite 
for a salesperson to open with the ques- 
tion "Hello. How much money do you 
want to spend?" But I considered the dif- 
ferent cultures and manfully set the 
perceived slight aside and answered “Oh, 
I don't know. It depends on what you have, 
I suppose." 

Talk about getting off on the wrong 
foot. I finally convinced this person that 
I was serious only after I named $5000 
as the figure and was asked what kind of 
system I wanted. I named my three speci- 
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Get the Courier HST 


9600-bps modem. 


Then watch the rest of 


the world play catch-up. 


Inquiry 319 for End-Users. Inquiry 320 for DEALERS ONLY. 


USRobotics new high speed 
technology delivers over 1,000 
characters/second on more dial-up 
phone lines. For less than $1,000. 


The new Courier HST (High Speed 
Technology) dial-up modem combines four 
greatideas thatadd up to a new standard for 
personal computer data communications. 


It's full-duplex, with high speed (9600- 
bps) andlow speed (300-bps) channels- 
automatically assigning the high speed 
channel direction. This asymmetrical 
solution avoids the problems of echo- 
cancelling technology or inefficient 
half-duplex schemes. 


The most powerful data signalling tech- 
nique- Trellis Encoded Modulation—lets 
Courier HST achieve maximum speed over 
a much wider range of phone line condi- 
tions than other 9600-bps modems. 


A unique error- and fIow-control method 
allows Courier HST to send up to 1,100 
characters a second over long distance 
phone connections. 


It's familiar as any 2400- and 1200-bps 
modem. Same features, commands and, 
in most cases, the same software. In fact, 
Courier HST automatically falls back to 
2400, 1200 and 300-bps, connecting you 
with nearly all modems. 


High speed. High accuracy. High value. And 
a two-year parts and service warranty. Get 
the USRobotics Courier HST, priced under 
$1,000. And watch the rest of the world play 
catch-up. 


CALL 1-800-DIAL-USR 
In Illinois (312) 982-5001 


Yes, please send me your FREE 8-page 


Д book explaining the new Courier HST and 
today's new high speed technology. 
Name 
й | — ——— 
| Company 
| Address 
City State Zip 


J 
| 


Business Phone (  ) 
4/87-BY-2400F 


(Robotics 


The Intettigent Choice in Data Communications. 
8100 McCormick Bivd., Skokie, I[linois 60076. 
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Programmers! 
Integrate 
Instant Graphs” 


Into Your 
Software 


Everything’s Invisible 
But Your Profits 


Gra ph-in-the-Box"* OEM 
Interface requires only a few 
hundred bytes of code and comes 
fully documented. 


The world's easiest to use business graphics pro- 
gram can now be fully integrated into your own 
applications, giving your software the graphics 
edge. Add instant, full-featured business graphs to 
every program you develop. Pass us your data via 
memory or file and we will create, display or prin 


thechartand return to your application. You can 


contro] every detail of the chart or we'll do it 
automatically. Our technical reference manual 
includes examples in Microsoft's" Basic", 
Pascal" and C™ plus Borland's Turbo Pasca 


pe 


* Drivers for over 90 printers and plotters 
including color, laserjet, 24pin, etc. 

* 11 chart types, 500 observations, 15 
variables 

* [nvisible to the end user 

* [nterrupt driven 

* Memory resident/128K/removable from 
memory 

* Supports CGA, EGA, Hercules, Tecmar 
Graphics Boards 

* For the IBM PC, XT, AT, 3270 PC, PC Jr, 
PC Convertible andtrue compatibles 


Development Rit $187.60. Includes 
Greapb-in-tbe-Box diskette, full 
documentation and technical 
reference manual, @EM Licenses 
available. ! 


Xew England Software, Inc. 
OEM Sales Division 
GreenwichOffice Park 3 
Greenwich, CT 06831 
(203)625-0062 


Instant Graphs | 
In Virtually Any Application 
Registered Trademarks: Microsoft Basic, Microsoft C, 


Microsoft Pascal, Borland Turbo Pascal, 
Grapb-in-tbe-Box, Instant Gra phs. 
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fications. "I don't know anything about 
UNIX or Pascal, but I know the computer 
you need,” came the reply. I was quickly 
whisked off, set in front of an IBM PC 
AT, and told “This 15 it." 

Unfortunately, the AT would not boot 
off the hard disk. After about 15 minutes 
of trying to boot the thing, and ignoring 
my suggestion that there was probably no 
system on the hard disk, the salesperson 
went off to ask her boss. She promptly and 
cheerfully returned with a disk that was 
"just what J needed." It was a “get to 
know the PC” disk, one of those programs 
that start off drawing the keyboard on the 
screen. J had reached my limit and asked 
to see someone who knew a little bit more 
about the machine. Her boss came out. 
Putting my temper firmly on hold, I again 
asked about the machine's capabilities. 
After being assured that the machine 
would do everything I wanted it to (even 
though he could not answer questions 
about extended versus expanded mem- 
ory), I asked about price. 

The boss quoted a figure about $500 
above what I had said I wanted to spend, 
but he gave me a 15 percent discount that 
brought it down. That was just for the 
hardware! The software (even though they 
didn't know anything about UNIX—or, 
more accurately, though I didn't have the 
heart to tell them, XENIX) was extra, as 
was the memory configuration I re- 
quested, and everything else. They would 
not even bother to give me a quote on the 
total system price! 

Just about at the end of my tether, I 
finally said that I would have to think 
about it, but I would definitely have to see 
the stuff all together and operating before 
I plunked down the cash. 

“Oh. We don't do that. You have to buy 
it first," they said. Needless to say, I 
thanked them and deposited their business 
cards in the first trashcan I passed after 
I left the store. I tried three more Com- 
puterLand stores; only two people knew 
what UNIX was—and they didn't know 
where to get it! 

Episode number two was even worse. 

My wife and I use our little CP/M com- 
puter for just about everything. We want 
to upgrade to a 68000-based system just 
because they are new, exciting, cheap, and 
fun to play with. However, the Mac meets 
only two of those criteria, so we decided 
to take a look at the Atari 1040ST. А com- 
puter store in our neighborhood sells 
them, so off I went. 

Admittedly, I was in jeans and my hair 
was a bit windblown, but I wasn’t grungy 
or anything. I walked into the store, sat 
down in front of a machine, and moved 
the mouse around. Zoom! Right over my 
shoulder appeared a pair of polite sales- 
people. When I asked for a word pro- 


cessor and the system disk, saying I'd like 
to just "play around for a little while," one 
of them said “We don't let people touch 
our disks. Just show me what you want 
to do and I will do it for you.” Now, I don't 
let strange people touch my disks either 
(especially if it's not write-protected), but 
I very politely explained that I wanted to 
do it myself. I offered to buy any software 
or disks I damaged in the process and 
promised not to touch or examine any data 
disks. 

No good. I was not supposed to touch 
the disks. After ComputerLand, this was 
too much.'I got up, thanked them, and 
headed for the door. They said some rude 
things to me on my way out, and I was 
rude right back. 

The only places where I have been 
treated with courtesy and respect are 
Radio Shack and a small mall-oriented 
computer shop called the Electronic 
Boutique. Unfailing politeness and a will- 
ingness to dig out the answers have been 
the rule there. (Unbelievable, isn't it?) 

Well, the whole point of this is, how 
about writing a column on computer- 
shopping etiquette? I mean, it seems that 
the normal rules of politeness do not apply 
here. There was a time when anyone shop- 
ping for a computer was almost always 
welcome to at least try out the stuff he was 
shopping for! I don't feel very confident 
about buying anything from someone so 
rude. If they are going to be so (the only 
word I can think of is terrifically im- 
polite), then why should I do business 
with them? But then I am left with just 
mail-order suppliers, who are generally 
very polite and helpful, thank goodness! 

Paul Raulerson 
Norristown, PA 


Stories like yours need telling often. Un- 
fortunatel y, many (most?) computer store 
managers don't seem to read BYTE 
anymore. 

Of course, I agree with your stipulation 
about Pournelle’s rule and that finding a 
good dealer is often as difficult as 
deciding what computer to buy; indeed, 
in some cases Id choose the better dealer, 
even if he didn't handle the particular 
machine I wanted. 

By the way, from the criteria descrip- 
tion in your letter, the machine you want 
is the AT&T PC 6300 Plus, only make sure 
you get the largest possible hard 
disk.—Jerry 


Copyrighting Software 
Dear Jerry, 

In October's Chaos Manor Mail, a 
reader questioned why the simple copy- 
right notice that appears in books is in- 
adequate protection for software. In 
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Meticulously engineered. Exactly com- 
patible. Incredibly priced. In the three 
most competitive areas, Tandon’s new 
line of XT and AT compatibles are more 
than a match for any other models, from 
anyone. Including IBM® 

For greater disk storage capacity and 
fast access time, few can measure up to 
our PCA™-40, a 40 megabyte AT com- 
patible micro. And you'll really appreci- 
ate the magnificent view from our 
monitors. They're high on resolution 
and larger by a wide margin. 

Whats more, Tandon offers one of 
the most complete product lines in the 
industry. Which means we can meet 
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the needs of your business, large or 
small. And because Tandon's average 
price is 4096 less than equivalent IBM 
systems, we can lower the cost of your 
business computing requirements. 

All of which proves that for XT and 
AT compatibles that are reliably 
designed and affordably priced, your 
choice is magnificently simple. Tandon. 

For your Tandon Fact Pack and the 
name ofa dealer near you call us toll free 
now on: 


800/556-1234 Ext. 171 


In California: 


800/441-2345 Ext. 171 


Please send me your 
comprehensive packet of literature 
and product reviews which proves why Tandon 
is the magnificent choice. 


| 

| | 

| Мате | 

| Position | 

| Company | 
Address Є 
Telephone L—ÉÁÉÁÉÁÉÉÁÉÁÉÁÉÁ— 

| | 
Nature of Business. LL — Á [CCÓLCÉÁÁ.-—— 

| No. of Employees No. of Installed Pes | 

| | 

| | 


Tandon 
| 


Less money. More micros. 
Te Science Drive, 


PCX™ and PCA™ are trademarks of Tandon Corporation. IBM® and IBM PC AT? arc registered trademarks; IBM PC XT™ is a registered trademark of 
International Business Machines Corporation. Prices displayed are manufacturer’s suggested prices and do not include monitor. 
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#1 Lint for MS-DOS 


The professional 
diagnostic facility for C 


PC-lint lets you zap swarms of C 
bugs and glitches at a time. 

Now you can uncover the quirks, 
inconsistencies, and subtle errors 
that infest your C programs . .. 
waiting to bite you. PC-lint finds 
them all... or as many as you 
want ... in one pass. Set PC-lint 
to match your own style. 


Outperforms any lint at any price 


m Full K&R support and 
common ANSI enhancements 
(even MS keywords) 

m Finds inconsistencies 
(especially in function calls 
across multiple modules!) 

а Modifiable library descriptions 
for 8 popular compilers 

E Super fast,one-pass operation | | 

= Suppress any error message 

п Zillions of options | 


PRICE $139 «МС + VISA‘ COD | 


Includes USA shipping and handling. £ 
| Outside USA, add $15. In PA add 6%. 4 


€ ORDER TODAY, 
qj. 30-day guarantee 


l| Trademarks. PC-mt (Gimpel Software). 
% М5, MS-DOS (Microsott), Amiga (Commodore) 


ИМЕН SOFTWARE | 


3207 Hogarth Lane, 
Collegeville, PA 19426 


584-4261 )215( _‚ 
حت سڪ 
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essence, copyright protection prohibits 
software users from doing three things: 
copying, distributing copies, and adding 
enhancements or making new versions. If 
these were the only three issues with 
which a software publisher had to be con- 
cerned, then I agree that the copyright 
notice would be sufficient. 

However, copyright protection does not 
prevent a software purchaser from selling, 
lending, licensing, or leasing his copy to 
anyone else. It does not prohibit copying 
the program for backup purposes or using 
the software at as many locations as the 
user wishes or with an entire network of 
machines, and it may not prohibit the user 
from reverse-engineering the software. 

Further, copyright protection does not 
prohibit a user from bringing a lawsuit for 
damages he believes resulted from use of 
the software. Lotus Development Corp. 
has been sued in Florida by a construc- 
tion company, which alleges that a latent 
defect in Lotus’s Symphony program 
caused it to lose $250,000 in a construc- 
tion bid. Other potential examples include 
liability of software developers for errors 
in computerized medical diagnostic 
techniques, architectural programs, 
elevator control programs, tax preparation 
programs, and securities investment ad- 
vice programs, to name but a few. 

It is only through software licenses that 
software developers can address these 
issues. If these licenses are invalidated, it 
is the users who will ultimately bear the 
price if software developers have to insure 
against damages resulting from use of 
their software. Software costs would rise 
and the small software developer respon- 
sible for much of the industry’s innova- 
tion might find it difficult to survive. 

It will take the legislatures and courts 
many years to define the rights of software 
users and the extent of software devel- 
opers’ liability. An awareness of the issues 
by both software developers and users is 
essential to help shape resolutions. 

Lawrence B. Levy 
Palo Alto, CA 


Well, the Lotus suit was withdrawn. And 
the one thing that I am certain of is that 
when all the controversy is over, the 
lawyers will have made lots of money. But, 
then, they always do.—Jerry 


Drippy Disks 
Dear Jerry, 

Here is a summary of an article I 
thought would interest you. It's from 
"Hanging Your Software Up to Dry" by 
Nancy B. Olson, published in College and 
Research Library News, November 1986: 

A complete run ofthe software serial 

SoftDisk was soaked when a waterpipe 

somewhere overhead broke in the 


early-morning hours of June 19, 1986, 
in the Mankato (Minnesota) State 
University Library. Water not only 
stood in the envelopes but also got in- 
side the plastic jackets and into the 
disks and liners themselves. 

Disks that were only slightly wet 
(water didn't spurt out when they were 
squeezed) were dried with a hair dryer 
(no heat—blow only) and copied suc- 
cessfully onto new disks. 

Dripping disks were peeled out of 
their jackets when possible and cut out 
with a paper cutter when necessary. 
The extracted disks were then wiped 
off with a rag (thermal underwear!) 
and hung up to dry. A temporary jacket 
was made by cutting 1/16 inch off the 
write-protect edge of a new floppy and 
removing the blank disk. One at a 
time, the dried inner disks were in- 
serted and successfully copied to fresh 
ones. 

Joseph E. Ryus 
Richmond, CA 


Thanks for that story! The picture of the 
little round disks hanging up to dry 
(suspended by lines through the center 
holes) is hilarious. Glad to know it can 
be done, but I'd sure hate to have to do it. 
—Jerry | 


Not So Easy 
Dear Jerry, 
I noted your dislike of copy-protected 
software again, which is why I am writing. 
Why isn’t it possible to write a transfer 
program that will bypass all copy-pro- 
tection schemes? Suppose you transfer one 
sector at a time? 


Read Sector 0000, track 0000, disk 1, 
and write to memory locations 
abc&-xyz& 


Head memory locations abc&-xyz& 
and write to sector 0000, track 0000, 
disk 2 


With the use of incrementing, one could 
read and write the entire disk, and by 
using the same memory locations, only 
one sector is in memory at a time, so the 
copy-protection scheme never gets a 
chance to act. 

Cecil H. Royce 
Chattanooga, TN 


Alas, copy-protection schemes do things 
like mislabel disk sectors, reformat the 
disk by putting data in places it's not sup- 
posed to be, and many other odd schemes. 
One detection method is to burn a hole 
in the disk, then write to that sector; if it 
can read back what it wrote, the copy is 
illegal.—Jerry m 
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NEC introduces Multispeed” The world's fastest In fact, when you discover everything it comes with, 
portable computer. It's designed to make you a runaway you'll be delighted at what it goes for. 
SUCCESS. So if you're a person who's going places, try the 
MultiSpeed is multi-talented. It's small. Light. And portable that helps you get there ahead of everyone else. 
gives you the option of running at a clock You'll find Multispeed at Bell Atlantic 
speed of either 9.54 or 4.77 MHz. Business Center, CompuMat, CompuShop, 


MultiSpeed can do most anything your ComputerLand, Connecting Point and Micro 
СС сет tec pog) Go E car 0 T: ao an ME 

What's more hoP compatible and | If you have any questions or would like 
even does windows technical information call 1-800-NEC-SOFT. Or 

And MultiSpeed is a very smart buy. It ИУ write NEC Home Electronics, Computer 
comes with a bundle of built-in features that PT Products Division, 1255 Michael Drive, Wood 
cost a bundle on other portables. News Dale, L 60191-1094. 


"IBM PC/XT is a registered trademark ot 


Internatlonal Business Machines Inc. Take the Multi and run. 
a cma MultiSpeed NEC 
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The fastest, tightest code 


(Tho п the same can hardi 
abr of the name) : 


. We have to tell you, we had a hard smallest, fastest FORTRAN code a 
time getting the name down this short. PC can handle. | 
Because Microsoftsnew FORTRAN “Noy Microso fts FORTRAN Obti- 


Compiler actually has a far longer mizing Compiler generates such 


list of features. E fast code that an IBM PC/XT 
[t uses the same optimizer and approaches the speed of the VAX” 
code generator technology that made Petr Osgood, MIT Project Athena, Director of the 


our C Compiler the industry leader. 
And we've added special loop This compiler has already passed 


L] * в 8 Г 5 
optimizations that give you the the toughest test there is. It’s been 
Microsoft FORTRAN Optimizing Compiler Version 4.0. 
¢ Full ANSI FORTRAN 77 Compiler with Fastest Executable Code for ¢ Numerous IBM VS and DEC VAX extensions. NEW! 
MS-DOS. NEW! ¢ Microsoft CodeView: Window-oriented source-level debugger. NEW! 
¢ Uses the Microsoft C optimizing technology, plus loop opti mization. NEW! — Debug using your original source code, the resulting disassembly or 
Execution Speed Microsoft Ryan-McFarland IBM Professional both intermingled. 
‘ (in Seconds) FORTRAN FORTRAN FORTRAN — Watch and change the values of your local and COMMON variables 
v.4.0 ¥ 2:11 v. 1.22 as you debug. 
Sieve 7.97 9.33 38.51 —Set conditional breakpoints on variables, expressions or memory; trace 
Whetstone 03.82 08.67 79.04 and single step. 
Lookup 0.82 18.61 26.02 — Watch and change registers and flags as you execute. 
¢ Fully GSA certified for ANSI 77 compatibility with no errors at the — Easily debug graphics oriented programs since program output is kept 


highest level. NEW! separate from debugger output. 
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GSA-certified as Full ANSI FORTRAN 
77, and 100% error-free. 


“The Microsoft FORTRAN Opti- 
mizing Compiler let us port the 
200,000 line Boeing Mathematical 
Library (BCSLIB) with virtually no 
changes. This ANSI FORTRAN 77 
code was ported directly from Cray, 
CDC, DEC, IBM and other main- 


frames and workstations.” 


Ivor Philips, Boeing Computer Services, Program Manager 
Mathematical Software Libraries. 


We've also included the same 
advanced intrinsic math func- 
tions found on VAX” and 


TTA SS TW ____{_____ A 3 1 


like our new HUGE 
memory model, and porting the 
biggest mainframe programs has 
never been easier. 

Among the many additions we ve 
made to our package is our exclusive 
CodeView" windowing debugger. It 
lets you trace through programs at 
any level you want, from source 
code to assembly language 


" Machines Corporation. VAX is a registered trademark of Digital Equipment Corporation. 


¢ Medium, Large and Huge Memory Model Libraries. NEW! 

* Mix models with NEAR, FAR and new HUGE pointers. 

M Common blocks and arrays greater than 64K. 
* Choose from three math libraries and generate in-line 8087/80287 
instructions or floating point calls: 
—floating рош emulator (utilizes 8087/80287 if installed) 
—8087/80287 coprocessor support 
— alternate math package— extra speed without an 8087/80287 

¢ Link your FORTRAN routines with Microsoft C (v. 4.0 or higher), Microsoft 
Pascal (v. 3.3 or higher) or Microsoft Macro Assembler. 

# Dares ber of 3rd party support libraries available. 
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You can open windows, and watch 
both variables (local and COMMON) 
and CPU registers change. You can 
set conditional breakpoints using 
variables and expressions. 

Debugging gets even easier with 


. the compiler's advanced diagnostics. 


Detailed error messages are 
thoroughly explained and cross- 
referenced in our new manuals. 

Documentation that has been 
completely revised and expanded 
with tons of examples. 


If we're talking your language, use 
one of the numbers below for more 
details about the Microsoft® ANSI 
FORTRAN 77 Optimizing Compiler - 
14.0 with CodeView, 
Pand the name of your 
nearest dealer. 

(Even 1f the call's toll-free, 
it may be a good idea to refer to it as 
“FORTRAN 4" for short.) 


Microsoft FORIRAN 
The High Performance Software. 


Call (800) 426-9400. In Washington State or Alaska, (206) 882-8088. In Canada, 
(416) 673-7638. 


Microsoft and MS-DOS are registered trademarks and CodeView is a trademark of 
Microsoft Corporation. IBM is a registered trademark of International Business 


¢ Provides more detailed diagnostic error messages (almost twice as many 
as competitors) and extensive documentation with non-ANSI 77 fea- 
tures highlighted. NEW! 

¢ Proven reliability — tested with over 2.5 million lines of code compiled 
and executed. 

¢ MS-DOS* network support with file / record locking and sharing. 

* Microsoft Program Maintenance Utility rebuilds your applications 
after your source files have changed. NEW! 

¢ Other utilities including faster overlay linker (links over IMbyte object 
code), library manager, EXE file compression utility, EXE file header 
utility, MS-DOS environment setting utility and setup utility. 
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Smart plotters for choosy people. 


e 4-model lineup of A/B (ANSI), A4/A3 (ISO) forrnat plotters to meet your specific requirements. 
e Flat-bed configuration with high-resolution graphic drawing capability. 
e Designed for space-saving 60° tilt angle installation. 
e Total reliability from the plotter specialists—Roland DG. 


XYPLOTTER 

DXY-980A 

a MAXIMUM poe ich X AXIS 380mm Y AXIS 270mm 
(X AXIS 14.9" Y A 6") 

° Er. PLOTTING: SPEED: 230mm/sec. (9.05 in./sec.) 

e INTERFACE: Parallel (Centronics); Serial (RS-232C) 


XY PLOTTER 

= DXY-880A 

• MAXIMUM PLOTTING AREA: X AXIS 380mm Y AXIS 270mm 
(X AXIS 14.9" Y AXIS 10.6") 

. ace: PLOTTING SPEED: 200mm/sec. (7.9 in./sec.) 


SEO: B Pens 
a INTERFACE: Parallel (Centronics); Serial (RS-232C) 


KVAREA X AXIS 416mm Y AXIS 276mm 
us ) 
ЙАМ PLOTTIN AM Жтт {11 Bin sec } 
MUSED B Pens 
> INTERFACE Parallel (Centramcs): Serial (RS-232€] 


AS. : AXIS 10 87) 
МА DM PLOTTING SPEED. 300mumisec {11 Bim ес.) 
S INTERPAGE yd (Lenrotas, Serial (85-2320) 


ROLAND DG dis 


1006-14 Takaoka-cho, Hamamatsu-shl, Shizuoka-ken 433, Japan 
Phone: (0534) 36-8700 Fax: (0534) 37-8271 Telex: 4225070 AMDROL J 


INTERNATIONAL DISTRIBUTER 


U.S.A.: CANADA: AUSTRALIA: BENELUX: 
Roland Corp US Roland DG Canada Inc. Roland Corporation Australia Pty. Ltd. FRANCE: 
Phone; (213) 685-5141 Telex: 0674489 RCUS LSA Phone: (604) 273-4453 Telex; 4357819 ROL/AMD VCR Phone: (02)982 8266 Telex: 27769 ROLAUS AA W.GERMANY: 
. AUSTRIA: 
ENGLAND: SCANDINAVIA: NEW ZEALAND: SWITZERLAND: 
Roland (U.K.) Ltd. Roland Scandinavia A/S Roland Corporation (NZ) LTD Roland DG Europe N.V. 
Phone: (01) 568 4578 Telex: 934470 ROLANO G Phone: (01) 32 47 22 Telex: 19720 ROLAND OK Phone: (09) 398-715 Fax: (09) 391-065 Phone: (014)58 45 35 Telex: 71046 ROBNL B 


E If the above doesn't cover your inquiries, please contact Roland DG Corporation, Japan. 
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The Best of BIX is a look at a few of the thousands of messages 
posted on BIX each month. Excerpts this month are taken from the 
Amiga, Atari ST, IBM PC, Apple Il, Macintosh, BASIC, and Pascal 
conferences. For more information on joining BIX, turn to the 
advertisement on page 354. 


AMIGA 


The Amiga window this month begins with the problems faced by 
someone writing a printer driver. From unknown references to stack 
allocation problems and type mismatches, the concerns are voiced, 
met, and dealt with through the efforts of other BlXen. The window 
closes with a look at circle and ellipse drawing in C. 


PRINTER DRIVER PROBLEMS 


amiga/hardware #705, from tweiss (Todd Weiss), Tue Dec 
9 15:04:06 1986. 2 

This message is to anybody who has (or knows how to 
write) a printer driver. I have all the code written, 
assembled, and compiled. I cannot seem to link it 
correctly, however. 


Here's the scoop. I have written and assembled/ 
compiled the following segments: 


printertag.asm 
init.asm 
data.c 
dospecial.c 
render.c 
waqit.asm 


as per the documentation (what there is of it) in the 
RKM and through other sources. If I link them together 
without the astartup.obj module, І can get it to link 
with 2 unresolved references: base and , cxovf (I 
think). When I do this, the command table is active (I 
can use escape codes that don't require a dospecial or 
render code), but anything thot requires the code 
doesn't work. When I use astartup.obj or c.o, I get 
all sorts of crazy errors. Looking through the RKM, it 
seems impossible that Commodore's code would have 
linked either (too mony duplicate and missing 
declarations). 


amiga/hardware $706, from afinkel (Andy Finkel, 
Commodore Business Machines), Tue Dec 9 13:14:16 1986. 
A comment to message 705. 


Actually, we put that in the manual right from our 
printed source, so I'm almost certain that it links (as 
long as you add the missing wait.asm module). The 

. base and , cxovf sound like Lattice constructs. Have 
you tried supplying 2 ULONGs with the proper names to 
make it happy? The printer drivers use NO startup, and 
the printertag.obj file MUST be first. Perhops we can 
get someone more familiar with Lattice to comment on 
_base and .cxovf? Do you have a listing of 
Istartup.asm? 

amiga/hardware $707, from tweiss, Tue Dec 9 13:24:46 
1986. A comment to message 7606. 


Thanks for the reply, Andy. (That was fast!) Yes, I did 
include the wait.asm. I'll try to add 2 ULONGS and 
I'il let you know what happens. By the way, the 
documentation is extremely confusing on this issue as 
one version shows astartup.obj as the first link file 
and another shows printertag.obj as the first. Is 
there any chance of getting "authoritative" 
documentation on the procedure? 


amiga/hardware #708, from cmemanis (Charles McManis, 
Intel), Tue Dec 9 14:01:03 1986. A comment to message 
706. 


The -v option to LC2 will disable stack checking and 
the references to _ base and . cxovf. 
amiga/hardware #709, from afinkel, Tue Dec 9 14:51:06 
1986. A comment to message 797. 


Actually, you need to use the -v option on the LC2 pass 
to disable stack checking. You also need to do this 
when you spawn "child" tasks. Otherwise, Lattice gets 
confused. The link order I use (and I'm one of the 
authors) is: 


printertag.obj 
init.obj 
wait.obj 
data.obj 
dospecial.obj 
render.obj 


This may be viewed as definitive. However, the only 
thing that really matters is no startup file, ond 
printertag.obj must come first. 


(BTW, if you think you've found duplicate symbols in 
the printer listing, tell me which ones...) 
amiga/hardware $710, from tweiss, Tue Dec 9 15:05:41 
1986. A comment to message 709. 


Declaring the 2 ULONGs didn't do the job. [I'll try 
this. The duplicate symbols are not in the printer 
listings (at least none that I found). The problem was 
that when I used astartup.obj (as shown in the RKM), o 
few symbols (like _sysbase) are defined in both places. 
Without using the startup, there's no problem with 
that. Thanks for the info on the -v option. 
Unfortunately, it's been quite a while since I've done 
any programming like this (and then it wos very 
little). I'm mostly used to PL/I and Assembler on a 
VAX, so I figured I'd run into plenty of silly problems 
on my part. 


amiga/hardware $712, from jmeissen (John Meissen, 
Lattice), Tue Dec 9 17:22:58 1986. A comment to 
message 709. 


That's correct. The compiler generates stack-checking 
code at the entry point of a function unless you use 
the -v option of phase-2. The only reasonable way this 
could be done was to check the contents of A7 against a 
static dota location, and branch to an overflow 
handler. The static location is in the startup routine, 
and the handler is in lc.lib. And, BTW, if you forget 
to use -v when spawning part of your code as a separate 
task, Lattice doesn't get confused, but your program 
sure will. The location containing the bottom of the 
stack is filled in by the startup code. The new task is 
created some time later and is given a separate stack. 
However, the stack-checking code still refers to the 
original static location with the original bottom-of- 
stack value. IMHO, the best way to handle stack 
overflow detection is in hardware. I've worked on 
systems that have stack instructions with overflow 
detection and the approach seems to be much cleaner. 
Too bad Motorola didn't think so. 
amiga/hordware $713, from afinkel, Tue Dec 9 17:25:50 
1986. A comment to message 712. 


»And, BTW, if you forget to use -v when spawning part 
>of your code as a separate task, Lattice doesn't get 
»confused, but your program sure will. 


Yes, this is a better way of saying it. I tend to 
think of (compiler-added) options such as stack- 
checking as being part of the compiler rather than part 
of my program. Fuzzy, I know. 


amiga/hardware $715, from tweiss, Thu Dec 11 11:50:25 
1986. A comment to message 710. 


Using the -v switch and no startup module, the driver 
compiles and links fine. At this point, I don't have 


continued 
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Stop fooling around. It’s time to get hardcore about software. With 
Microsoft. 

We'll give you all the resources you want. Tens of millions in 
R&D funding. Along with one of the most elementary tools for 
thinking— a door, which leads to your own private office. All backed 
by management that truly does speak your language, because they 
probably helped write it. 

We're serious about software design. If you are, too, then apply 
right now for one of these opportunities. 


Software Design Engineers 


We're working on everything from compilers, operating systems, and 
networking to sophisticated graphics, powerful productivity software 
and more. You could be, too, if you have programming experience and 
a background that includes micro's, "C", 8086, UNIX*/XENIXS, or 
MS-DOS®. 

There are opportunities to work with our teams in systems, 
applications, or languages. 

If you qualify, Microsoft offers you an opportunity to live and 
work where the quality of life is high and the cost of living is low— the 
beautiful Pacific Northwest. Along with amenities such as a health club 
membership, workout facilities and parcourse, plus an array of benefits. 

To apply, please send your résumé in confidence to: v 
Human Resources, Dept. HC/SW-0387BYTE, ^ 
MICROSOFT CORPORATION, 16011 N.E. 
36th Way, P.O. Box 97017, Redmond, 
WA 98073-9717. We are an equal 
opportunity employer. And no phone 
calls, please. If we like what we see, 
we'll call you. 


MICRSSOFT. 


©1987, Microsoft Corporation 
*UNIX is a trademark of AT&T Bell Laboratories. 
XENIX and MS-DOS are trademarks of Microsoft Corporation. 
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i’. E | | 
the manual for my printer (on back order) and have | | 
figured out the control codes based on a higher Lad 


revision of the manual. This works fine, except I 
can't figure out the codes for graphics dumps, 


Hoving said all of this, I've gotten the command 
table filled in ond the dospecial() routine written. 
The command table works properly, but the dospecial() 
routine never seems to be called. I'm stumped! I seem 
to be doing everything correctly, and all I'm using 
dospecial for is to modify OutputBuffer and *vl ine. 
Still, I can’t set tabs or do a printer initialization 
for this reason. 


Any idea of why dospecial might not be colled? 
I'm not so worried about dospecial as I om with 
render(). If dospeciol isn't being accessed, that 
makes me worry a little bit about render() (when I get 
it written). 


PC/AT SYSTEM 1000 


‘1399 


amiga/hardware #716, from ofinkel, Thu Dec 11 12:32:56 WITH MONITOR & VIDEO CARD 


"Яев AN GOMMAN чо Messager Tn = ө کے‎ e MONO $1359 / COLOR $1559 


Dospeciol is called whenever an escape commond of the • 200W Power Supply/Case 
proper form is detected by the printer driver (i.e., e K-136 AT/XT Keyboard 


Does anyone have any knowledge as to when, where, ond 
how dospecial is called? Thanks. 


someone sends ESC[1m). Dospeciol will then either — e 1024K Memory 

return @ (to indicote thot the command can be found in WHT] On 80286 Mother Board 

the dota table), a positive number (indicating the ' | e 1.2M High Capacity Floppy Drive 
number of characters thot the ESC sequence tronslated — Жет • AT HCD/FDC Controller 

to), or a negotive number (to indicate no characters A 

are to be inserted). `, . "M e * Mono or Color Graphic Adapter 


a Assembled and 


amiga/hardware #718, from tweiss, Fri Dec 12 03:33:04 UL SURGE PROTECTOR Fully Tested 


1986. A comment to message 716. FREE! bren ours 


Thanks, Andy. That explains it, os I am automaticolly 7 
returning a 0 from dospecial. One more question: I SYSTEM 


have since found out that my printer supports 3 
densities. Looking through the documentation on the 
setdensity() function, I have a very hard time figuring 
out 2 things: 

1) Where does the user get to select the density of 


the print, and 


2) How is setdensity() called? It isn't in the WITH MONITOR & VIDEO CARD 
ptog for the H-P Plus, and the only mention I see of it ао x ш = 
is а very vogue опе in render.c. Unfortunately, my С - 


isn't great, so I'm having a difficult time deciphering г 


т (ШЇЇ 
1'11 get this thing together come hell or high water. j ў 


• 360K Drive ® Floppy Control Card 


e Mono or Color Graphic Adapter € 
e Assembled and Fully Tested a Chas 


WELL DELIVER IT 


By the way, I forgot to ask, but has any 
documentation been released by C-A regording drivers in 
addition to the RKM? 


amiga/hardware $719, from afinkel, Fri Dec 12 10:10:07 
1986. A comment to message 718. 


Setdensity is called first thing. You get the 
porameter (1-4) of density picked from the x parameter 
of the render call when SPECIAL, DENSITY is set, if the 
user wants to give a setdensity call via his/her 
dumprport call. Otherwise, on our printers we pick а 
default and let the user select another density via the 
printquality item of Preferences (limit of 2 densities 
this way). 


amiga/hardware $720, from twelss, Fr! Dec 12 11:46:45 
1986. A comment to message 719. 


Thanks, Andy. I have one more (hopefully the last) 
question. I've gotten the escape codes for graphics 
dumps and am finishing up render.c. I have also gotten 
copies of drivers that have been modified by other 
people. Since they have done it, I know it can be done, 
but I can't seem to compile it for the following 
reason: When the compiler gets to something like 


MAGITRONIC TECHNOLOGY INC. 


9-02 43 ROAD, LONG ISLAND CITY, NY 11101 
WEST COAST 


SHIPPING 
NOW AVAILABLE 


if Corre(x(PO->PWrite)("x".1))), 


continued All Orders are Shipped UPS COD Cash, Certified Check or Money Order. 
IBM® PC/XT are registered trademarks of IBM. 
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I get on error stating that this is a void (error #91 
of Lattice V3.03C). I can't see a switch that would 
allow this, but I know it’s been done. What's the 
secret? (By the way, dospecial is working fine now and 
I am using the -v switch.) 


amiga/hardware #721, from afinkel, Fri Dec 12 17:01:37 


1986. A comment to message 720. 


Check out the typing of PWrite; make sure it is defined 
as a LONG. Then change the size of err to LONG. 1 
suspect that’s it. Also, make sure that render isn't 
defined as a VOID anywhere. 


Hills doesn't bother us with these kinds of 
errors, since it seems to be able to handle them 
withaut any problem. I have to lint my code to find 
these out. 


Green 


amiga/hardware $722, from cscheppner (Carolyn 
Schneppner, Commadore Business Machines), Fri Dec 12 
19:49:48 1986. A comment to message 720. 


If you are using 1.1 and 1.1 headers, some of the 
structures in prtbase.h contain variobles declared as 
pointers to functions such as PWrite, dospecial, and 
render. They are declared as pointers to VOID 
functions and this is wrong. Green Hills seems to be 
really unconcerned about type mismatches, but Lattice 
is much more picky (I think this is good, BTW). 
Solution is ta change the prtbase.h header so it calls 
them int or LONG functions. I think this is fixed in 
the 1.2 headers. 


The other type of mismatch problem is caused by the 
fact that render.c is typed as int on its entry line, 
but the vorioble err that it often return()'s is a 
BYTE. I change "int render(...)" to "LONG render(...)" 
and "BYTE err" to "LONG err". Seems to work fine. The 
code receiving the return value (cdumprport in the 
printer.device) is expecting a 32-bit int, anyway. 


SLOW CIRCLES 


amiga/softw.devipmt $3063, from mthant (Myo Thant), Sun 
Nov 16 23:26:15 1986. 


Does anyone know why the circle/ellipse rautine is so 
slow? (I'm using Aztec C.) Not only does it draw 
slowly, but it pauses before it even starts to draw. 
Does anyone have a fix, or know of a 68000 routine to 
do the same? 


AC/ FORTRAN ™ 


Mainframe шау. full feature ANSI FORTRAN 77 
compiler includes: Debugger, linker. Library Manger. 
Runtime library. IEEE math. and C interface. Supports 
Complex numhers, Virtual amas. Overlays and Dyiranuc 
Linking. Not copy protected Avaüable now.s295 Turbo 
Amigu version also аха. 

AC/ BASIC" 

Ij | 
From the authors of Microsoft BASIC compiler for 
Macintosh, comes AG BASIC for the Amga Compan 
compiler to the Amiga BASIC interpreter has more 
features aad inclines а Debugger, includes BLOCK IF, 
CASE suuement, and STATIC kevword extensions ul 
ecules up 10 SOx Faser. M2 BASIC is the new BASIC 
reference for MEOSDOO based. pemsonal compute. Norran 


protected. $395 
Telephone anders uade 


абе: ГЕ 


Scientific Engineering Хойл 
4268 N Woodward, Raval Oak, ME 48072 (513) 549-7111 


Ampa trademark of tomimmdore. Amst 
Meret trademark of Micrisatt Corp 


5и 


SSDD 
DSDD 

fl SSDD-96TPI 

DSDD-96TPI 
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The best diskettes 
at the best prices! 


Don't waste your money on inferior products! 
rStar™ diskettes are: 
IGHCLIP (65 +)...not ANSI t 
American made...not cheap imports 
Backed by а real LIFETIME WARRANT Y| 
Yes, you can buy a cheaper diskette...but 


that's exactly what you'll be getting! 
5 25" DISKETTES! 


Orderin mulptiples of 50 only. $ 35.00 min. 
1-800-621-6827 

1а fiinois, 1-312-256-7140 

5 TERCARD ACCEP 


DISK WORLD! Inc. 


Also, I’m having trouble with the Amiga constantly 
sending mouse movements to my program. I thought I had 
al! the report flags off. I don’t understand it, but 
whenever I move the mouse my program slows down 
considerably. Any ideas? Or patches? 


And lastly, the Mac has a function to clip both 
rectangles and ellipses from bitmaps; the Amiga only 
has rectangles. Any quick-and-dirty ways to do this? (I 
think I have an ideo: Use draw/ellipse into a bitmap 
and use that bitmap as a mask.) I dunno...... Thanks 
in advance. Ч.К. 


amiga/softw.devipmt $3064, from rjesup (Randell Jesup), 
Sun Nov 16 23:38:17 1986. A comment to message 3063. 


Ellipses are slow becouse they take lots of calculation 
to draw. Recheck your flags. Sounds like REPORTMOUSE or 
some such is on. Are you using a console device and 
telling it to report to you? Your ideo to draw an 
ellipse and then use it as a mask is good. Remember, 
in 1. 1 and before there WERE no ellipse routines. 


amiga/softw.devipmt #3065, from jdow (Joanne Dow), Sun 
Nov 16 25:40:25 1986. A comment to message 3064. 


The circle draw uses the more general! ellipse routine. 
And the ellipse routine is set up very general. For 
many specific applications you can do better with 
custom code. «^ ^» 


amiga/softw.devipmt #3142, from jim kent (Jim Kent), 
Sat Nov 29 18:39:13 1986. A comment to message 3064. 


Actually there are ways to draw ellipses with a 
"stepping" algorithm so that the per-pixel overhead is 
only slightly more than a line's overhead. You can 
even do ellipses with axis not along x or y, using 
stepping algorithms. The end conditions get hairy, 
though. But anything you do a pixel at a time on a bit- 
plane machine is going to be fairly slow, even if 
there's NO calculation involved. 


amiga/softw.devipmt #3067, from cheoth (Charlie Heath), 
Mon Nov 17 00:45:45 1986. A comment to message 3063. 


What is your program doing? Do you need "real time” 
control! of the mouse, can you sacrifice multitasking 
compatobility during the time when you want very high- 
speed response? 
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VOLUME BUYER 
PRICE LIST 


Ad Apporat.inc. 


LIFETIME WARRANTY 
ON APPARAT MANUFACTURED 
PC/XT/AT BOARDS - MIX OR MATCH 
TO ACHIEVE VOLUME DISCOUNT 


Description 
Clock/Calendar , 

Eprom Programmer 

(24 or 28 Pin). 

5 Function Combo Il. 
64/384K Multifunction j 
64K/2M EMS RAM/Clock . 
256K/1.28M EMS RAM 
Multifunction . 

64/256K RAM 

64/512K RAM ...... . 
64/384K RAM/Clock . 
128K/3 MEG AT Combo . 
OK 00 Card 
(1.5MB) For 7852 
128K/2MB AT RAM Only . 
Short Slot Parallel/Serial 


C 0.0. CASH OR CASHIER'S CHECK UNLESS 
PREVIOUSLY APPROVED COMPANY CHECK 
303-779-0819 


ORDER LINE 800-525-7674 


Part No. 


7600 
7602(6) 


29 ea. 
33 ea. 
38 ea. 
46 ea. 
1.06 ea. 


1.06 ea. 
1.25 ва. 


D. 


APPARAT 
6801S DAYTON ENGLEWOOD. CO 80112 


Inquiry 24 


Thinking about Image Processing on an IBM PC? 
Think Data Translation. 


Fred Molinari, President j 
Are we out of our skull? Data Translation’s Image * Real-time processing * Different resolutions for differ- 
Processing boards and software for the IBM PC, XT, and ent applications * Standard video, VCR, or slow-scan 
AT are priced below the competition’s, but offer a wider capability * Application and subroutine library software 
range of functions. Simply put, Data Translation has the best values on 
Since Fred Molinari sets prices, we had his head exam- Image Processing boards and software for PCs. 
ined. As you can see, Fred and his skull are doing quite well. Now, can you think of using anyone else's? If so, 


And so is Data Translation. We're selling a lot of Image may we suggest that you have your head examined? 
Processing boards and software for PCs, for reasons other CALL (617) 481-3700 


than price: * Full-functionality-on-one board 
To learn more, see us in Gold Book 


1987, or call to receive our first-ever 
1987 3-Book Set, including 1987 
Catalog, Product Summary Price List, 
and Applications Handbook. 
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PC, 2 Butlers, IRIStutor oa 
а бш AT n JOT-IRIS ( 
and DT2858 pre KB) and IPC Sein (он 1695 
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With 072859 hall-size 8-channel multiplexer board. 
Dota Макыш n a rtp FES новац oi Date Reason, ine ВЫ PC. XT. and AT ani topishar tradenda of tbertutienad аена Mathe Corp. 


РАТАТ 


World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951646 

European Headquarters: Data Translation, I.td., 13 The Business Centre, Molly Millars Lane, Wokingham Berks, RG11207, England Tix 851849862 (#0) 

International Sales Offices: Australia (61) 2-6635289; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222; Denmark (45) (02) 187188; England 
(44) 734-79383; Finland (358)-90-372144; France (33) 146306839; Greece (30) 951-4944; Hong Kong (852) 3-318585; India (91) 2-231040; Israel (972) 3-324298; Italy (39) 2-81821; 
apo n 3-502-5550, (81) 3-375-1551; Korea (82) 778-0721-5; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31) 70996360; New Zealand (61) 2-663-5289; Norway 
(47) (02) 559050; Peru (51) (14) 31- 8060; Philippines (63) 818- 0103; Portugal (351) 1545313; Singapore (65) 271- 3163; South Africa (27) 12469221; Ѕраіп (34) 14558112; 

Sweden (46) 8- 7617820; Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-709- 1394; (B6) 2-531-2434; West Germany (49) 89809020. 
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amigo/softw.devipmt #3074, from w.volkoegis (Williom 


Volk, Aegis Development, Inc.), Mon Nov 17 16:31:25 
1986. A comment to messoge 35063. 


Creating a mask is the more efficient way to do a 
ClipRegion o la the Mac. The Mac, I gather, has a 
rather high-powered multipolygon clipper, hence the 
region stuff. 


amiga/softw.devipmt $3079, from dhubbord (David 
Hubbord), Tue Nov 18 21:46:16 1986. A comment to 
message 3063. 


Regarding circle generation, there is a good discussion 
in "Fundamentals of Interactive Computer Graphics" by 
Foley and Van Dam (Addison-Wesley). Also, check out 
"Microcomputer Displays, Graphics, and Animation" by 
Bruce Artwick (of Flight Simulator fame) (Prentice- 
Hall). A custom routine sounds like best bet. 

Dave H. 

amiga/softw.devipmt #3085, from mthant, Wed Nov 19 
19:26:51 1986. A comment to message 3063. 


I talked to Carolyn at Commodore, and she said the 
reason everything was so slow was because I had a high- 
res 4-bitplane screen opened, and that was slowing down 
Intuition. (Beat that!) Anyway, I got things going at a 
reasonable rate and I could always close the Workbench 
screen to speed things up. (Oh boy, here come the cries 
from those who desire multitasking....) But the fact is 
I can't spare any bitplanes, so.... By the way cheath, 
I'm writing a game on the Amiga, a surgery game, and I 
was displaying an EKG pattern on the screen, which is 
supposed to be "real time," but as I moved the mouse 
(to cut into the patient for instance) the EKG slowed 
down. Too much actually, but now it's a little better. 
Idea!ly, I'd like it to be in a separate task, and 
timed, but I haven't figuired that out yet! 
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With Truevision® graphics products from 
AT&T, seeing even the most complex busi- 
ness solutions is no problem. 

Truevision gives your PC new powers to 
capture, display, manipulate, create and 
duplicate TV-quality images. 

Quickly. Simply. And economically. 

artwork with ease! 
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SEEING THE SOLUTION SHOULD BE 


Start with a Truevision Advanced Raster 
Graphics Adapter (TARGA) card in your 
AT&T- or IBM-compatible PC to put real-life 
images on your screen! Then use our award- 
winning Truevision Image Processing 
Software (TIPS) to superimpose text. 
Change colors. Magnify. Even create original 


Oh well. As for the masking with the ellipses, that's 

what I’ll do. Right now I'm having sprite troubles. (I 
can only get one sprite on screen at a time; as soon os 
I put a second опе up, the first one disappears!) I'll 
fix It.... Thanks. Ч.К. 


amigo/softw.devipmt #3087, from cheath, Wed Nov 19 
19:50:14 1986. A comment to message 3085. 


That's tough with 4 bitplanes HIRES. It’s okoy to 
close down the Workbench screen if it's done through 
the Intuition calls and it is reopened when you exit. 
You can't guarantee it wil! be closable, though, 
because there must be no windows open in it except for 
the WBench windows, else it can't close. However, 
that's not likely to improve your speed, because the 
WBench screen doesn't use any extra cycles unless it is 
being displayed. The only way I can think of to improve 
speed is to install yourself ahead of Intuition in the 
input.device, and snarf up the MOUSEMOVE events. You'd 
need to think through a lot of possibilities to make 
sure this works safely. For an example, check out how 
"Grabbit" works. For implementation, the closest thing 
to an example I know of is popcli, and the chapter on 
input.device in the RKM. 


ATARI ST 


The Atari ST section begins with a long thread discussing the disk 
format used by the ST. Access speed, FATs, and similarities to the IBM 
PC format are mentioned. The second thread concerns itself with 
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Solve your presentation problems with 
Truevision PictureShow software to show 
your digitized images right on your PC in an 
electronic slide show. 

Or, use the Truevision Film Printerto pro- 
duce instant color prints, 35 mm slides, and 
high color resolution transparencies in 
minutes, in house. 


Truevision is a registered trademark of AT&T. IBM is a registered trademark of International Business Machines Corp. 


Suggested retail prices: TARGA 16 ($2995), TARGA 24 ($3995), TARGA 32 ($4995), TIPS ($1250), 
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reading Shift/Control/Alt keys in conjunction with other keystrokes from 
within a C program. 


ST DISK FORMAT 


atori.st/tech $1216, from dmichae! (Michael DeCorte), 
Thu Nov 13 23:51:55 1986. 


First, does anyone have some suggestions as to where I 
can find some accurate information on the disk format 
for the ST from the software point of view (where and 
how are the directories and stuff like that – not what 
are the sector gaps)? I understand the STs have the 
same format as the IBM; is this right? Second, can the 
first 2K of the ST be modified? I want to change the 
BIOS calls. In other words, is the first 2K in ROM? I 
am going to try a program (might be an accessory) that 
will change the disk I/O routines so that they do disk 


buffering. Should speed things up about 5 times so 
that sequentia! disk access is on par with the IBM, 
Amiga, and Mac. 


P.S. The name of a book would be just fine for disk 
format info. 


atari.st/tech $1217, from sprung (Ron Sprunger), Fri 
Nov 14 01:27:38 1986. A comment to message 1216. 


The directories start on track 1, sector 3 for single- 
sided, and track @, sector 3 for double-sided (side 1). 
Format is the same os IBM, but I don't have the detoils 
at hand as to how the offsets are referenced, etc. 


As for the first 2K of memory - it's not in ROM, but 
it IS protected. The details are in the Hitchhiker's 
Guide (DevPak); the Abacus books probably have it as 
well. David Small had an excellent article about the 
controller in the last issue of STart, along with a raw 
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Finally, catalog the images on your PC for 
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sector-reod program. [I'm told you can speed it up 
considerably if you turn off error checking. The 
drives ore not slow, but in sequential reads, they turn 
off while you process - you might want to just leave 
them on to speed things up. 


atari.st/tech $1218, from dmichael, Sun Nov 16 01:40:46 
1986. A comment to messoge 1217. 


Thanks for the info. I will look in Hitchhikers. As 
for the drives not being slow — I did a few tests a 
while back. I used program loads, a file copy, ond 
data loads os tests. The conclusion that I came to was 
that the ST reads 1 sector/revolution. That's 512 
bytes/sector ж 1 sector-read/rev ж 5 rev/second = 2560 
bytes/second. Not good. On the other hand, assuming 9 
sectors/track, you could read 512 « 9 « 5 - 23040 
bytes/second. This is the best possible time ond is 
optimistic, but people hove increased sequential I/O 
fivefold using a simple track buffer. It kills almost 
SK, but I have a meg here, so 5K won't kill me. 


ateri.st/tech #1221, from sprung, Sun Nov 16 13:10:05 
1986. A comment to message 1218. 


»1 sector per revolution... 


I hope that's on a badly churned disk; that is, where 
the sectors have been really spread around. For trock 
reads, the XBIOS routine FloppyReod is easy, but make 
sure you have the updated version from listings and, of 
course, you'|!| have to figure from the directory just 
what it Is you want to read. I use it for disk copies, 
and they go fast enough. If you really want to change 
the BIOS, I wonder if Dave Small's approach would 
serve. In The Amazing MouseTrap, he installs and stays 
resident, but chonges the trap-14 vector to himself, so 
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HE PROBLEM 


We're changing the way personal com- 


convenient, efficient retrieval with Truevision puters see things. 


CLONE Database Management AT&T Electronic Photography and Imaging —. 
Center. 7351 Shadeland Station, Indianapo- е — 
Pictures that communicate are serious lis, IN 46256. 1-800-858-T RUE. — —— 
business. So when you're serious about re — ——— Q 
seeing solutions, talk with Truevision. Display shows actual, unretouched image. pa. 
Truevision design and development by: RADAKAKACCCEJHOHJHBHDJCMGMBPLRASJSJSBSJW. © AT&T 1987. ы — —d Inquiry 30 


PictureShow ($150), PicturePower ($945), Truevision Film Printer ($2995). 
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that he can intercept and act on right button clicks, 
but pass all else through to TOS. (Hope I didn’t 
mangle that too badly.) 


atari.st/tech $1273, from dmichael, Sat Nov 22 01:47:57 
1986. A comment to message 1221. 


1 sector per rev. That’s the timing I got for file 
transfers and program loads. About changing the trap - 
you read my mind. 


atari.st/tech $1222, from dsmall (David Small), Sun Nov 
16 15:44:44 1986. A comment to message 1218. 


The problem with track buffering is going track to 
track. Atari uses a seek-with-verify that manages to 
miss the first sector of the next track on chained 
reads; hence, you always lose one rotation. TOS adds a 
fierce amount of overhead. 


atari.st/tech $1303, from ian! (Ian Lapore), Thu Nov 27 


02:45:07 1986. A comment to message 1222. 


I hope everyone is familiar with the formatting 
utilities that correct this seek-with-verify timing 
problem. I first ran across it in Analog, in the form 
of a program called FORMAT PLUS. This BASIC program 
requires TOS in RAM. It changes the BIOS format 
routine such that subsequent disk formatting results in 
a different track layout. 


I started analyzing the track format it creates, in 
hopes of writing a C program to do the format... 
primarily to eliminate the need for a RAM TOS. 
beat me to it (QFORMAT.PRG, et al.). What I did 
determine was that the number of slack bytes between 
sectors was reduced slightly, and the resulting extra 
room was used to add a "dummy" sector or two to the end 
of the track. This (apparently) provides time for a 
seek-with-verify to happen without the start of track 
marker flying by, and the resulting 1-геу wait for it 
to come around again. 


Several 


Using disks in this format, and turning off the 
write-verify switch, truly DOUBLES floppy I/O rates. 
(As long as track-sized reads/writes are being done.) 
The track format is still 9 sectors per, with no 
interleaving. As far as the BIOS/XBIOS/GEMDOS routines 
are concerned, it is a standard format disk. If need 
be, I can upload a couple of the programs that do this 
formatting. I swear by this. I couldn’t go back to the 
standard format disks and still get any work done. 


atari.st/tech $1219, from jtittsler (Jim Tittsler, 
Atari Corp.), Sun Nov 16 12:42:38 1986. A comment to 
message 1216. 


The best source of information about the ST disk format 
is to use the Hitchhiker’s Guide to the BIOS in 
conjunction with your favorite MS-DOS document (I might 
suggest one of Peter Norton’s books like “Inside the 
IBM PC," but I won’t). The Guide will explain the 
layout of the boot sector, including the prototype BPB. 
The MS-DOS reference should fill you in on how to 
interpret that in terms of FATs and directory space. 


atari.st/tech #1272, from dmichael, Sat Nov 22 01:45:33 
1986. A comment to message 1219. 


Thanks for the book name. It should contain the info 
that I am looking for. Hitchhiker's is fine if you know 
how the FATs and directory are interpeted, but not very 
good if you don't. 


atari.st/tech #1274, from sprung, Sat Nov 22 01:50:45 
1986. A comment to message 1272. 


Yes, I had to do some FAT stuff today, and found the 
Norton book ideal for the purpose. It doesn't 
necessarily tell you exactly where everything is, but 
it gets you close enough that you can find it with a 
sector dump. It’s the first time I ever understood how 
FATs work; now I can actually find a file or directory 
reliably with sector dumps. 


atari.st/tech $1220, from jtittsier, Sun Nov 16 
12:44:57 1986. A comment to message 1216. 


No, the first 2K of the ST are only accessible when the 
68000 is in supervisor mode. ,(The physical reset 
vector comes from the first 8 bytes of ROM.) Software 
can enter supervisor mode and modify the "system RAM." 


atari.st/tech $1302, from ianl, Thu Nov 27 02:41:17 
1986. A comment to message 1216. 


About disk buffering...I did a | little, work on this a 
while back. I'll! toss out what I learned. 


You want to hook into the hdv. rw vector (at $476). 
Even though it's not documented as such, it seems that 
ALL sector-oriented reads/writes go through here, even 
the floppies. Resist the temptation to hook the TRAP 
13/14 handler to catch ftoprd/flopwr calls. It's a pain 
in the neck. 


The application I was working on was write-through 
caching for either floppy or hard drives. I was 
working it such that the writes went into cache, then 
were passed along to the regular handler (the old value 
in the vector). A read would be checked against the 
cache map. If I could return ALL the sectors requested, 
I handied it, and the regular handler never saw the 
call. Otherwise, I would count the accesses to the 
sector(s), and when the counter got to a certain value, 
that sector would be cached. Unfortunately, this never 
got finished, due to problems sensing and dealing with 
media changes on the floppies. (Actually, I can SENSE a 
media change okay, I just can't seem to clear it 
afterwards. The work proceeds...slowly). 

Anyway, I hope this helps. 


STATUS OF SHIFT/CONTROL/ALT KEYS 


atari.st/tech 41254, from dbetz (David Betz, Senior 
Editor, BIX), Fri Nov 21 10:21:25 1986. 


How do I determine if one of the Shift/Control/Alt keys 
was pressed along with a keystroke fetched with 
bconin()? The getshift() function telis me the current 
state of the modifier keys, but since the ST buffers 
keystrokes, it is possible that the current state does 
not correspond to the state at the time of the actual 
keystroke. 


atari.st/tech #1255, from sprung, Fri Nov 21 11:21:58 
1986. A comment to message 1254. 


According to Hitchhiker's Guide, "If bit 3 in the 
system variable ‘conterm’ is set, then the high byte of 
the upper word will contain the value of the system 


variable 'kbshift' 
state for 'conterm' is OFF.]" 


for that keystroke. [The default 
Conterm is at $484. 


atari.st/tech $1260, from dbetz, Fri Nov 21 11:41:24 
1986. A comment to message 1255. 


Thanks! That's just what I needed to hear. 


atari.st/tech $1261, from jim kent (Jim Kent), Fri Nov 
21 14:45:56 1986. A comment to message 1260. 


Try looking at the high word that cconin() returns 
normally. Don’t think you need to check the system 
variable. It'will be O if nothing fancy is pressed, 
otherwise the high word will teli you about arrow keys, 
Alt keys, and other good non-ASCII stuff. 


atari.st/tech #1291, from mpack (Don Milne), Wed Nov 26 
12:51:40 1986. A comment to message 1261. 


Jim, I don't think that conin returns when only the Alt 
key is pressed, and if you press any other key, the 
high word contains only the scan code (not modified by 
Alt). So if you want to interpret the key differently 
when Alt is active, you ore still left with the problem 
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Heres how 25 
canease you into the world 


of expert system development. 


Texas Instruments would like you to prove for 
yourself the simplicity and capabilities of our 


TM 


Personal Consultant’ Series of expert system 


development tools. 


The Personal Consultant Series— 

get started and keep going. 

This Demonstration Package will introduce you to 
the Personal Consultant family of compatible ex- 
pert system development tools. As the lowest 
priced member of the family, Personal Consultant 
Easy is designed to get you started immediately in 
leaming about and creating medium-scale expert 
systems for use on standard personal computers. 
The more advanced Personal Consultant Plus lets 
you expand your expert system with the additional 
features and capabilities needed to create larger, 
more complex applications for AT-class personal 
computers. 


Personal Consultant is a trademark of Texas Instruments Incorporated. 
IBM is a registered trademark of International Business Machines Corporation. 


© 1987 TI 261765-04B 
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The Personal Consultant Series —proven 
performance, practicality, and support. 
Personal Consultant products have been helping 
thousands of people just like you build practical 
applications of expert systems on TI, IBM® and 
compatible personal computers since 1984. And, 
to support you, we provide the proven perfor- 
mance of these development tools, low-cost 
application delivery, hotline support, a range of 
training programs, and knowledge engineering 
services to help your company get started or 
expand existing programs. 


See for yourself. You can experience 

a hands-on demonstration for only $25. 
Our easy-to-use Personal Consultant demo 
will let you: 

e Interact with an actual expert system 


application. 

e Modify this application by adding ` 
additional knowledge. 

@ Develop and save your own 10-rule system 
to show your colleagues. 


Get started today! To order your Demonstration 
Package, or for more information, call toll-free: 


1-800-531-6789 


VISA and MasterCard are accepted. 
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NRI Trains You At Home—As You Build 
Your Own IBM PC Compatible Computer 


GET THE KNOW-HOW 
TO SERVICE EVERY 

COMPUTER ON THIS 
PAGE... 
AND MORE! 


Learn the Basics the NRI Way- 
and Earn Good Money Troubleshooting 
Any Brand of Computer 


The biggest growth in jobs between now and 1995, 
according to Department of Labor estimates, will 
occur in the computer service and repair business, 
where demand for trained technicians will actually 
double. 


You can cash in on this opportunity—either as a 
full-time corporate technician or an independent 
service-person—once you've learned all the basics of 
computers the NRI way. NRI’s practical combination 
of "reason-why" theory and "hands-on" building skills 
starts you with the fundamentals of electronics, then 
guides you through advanced electronic circuitry 
and on into computer electronics. You also learn to 
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program іп BASIC апа machine language, the ~ 
essential languages for troubleshooting апа repair. i 

Total Computer Systems Training, - awe 
Only From NRI serre 


sesse — 
a 
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= 
IBM is a Registered Trademark of IBM Corporation. 


No computer stands alone. . . it's part of a total 
system. To really service computers, you have to 
understand computer systems. And only NRI includes 
a powerful computer system as part of your training, par 

centered around the new, fully IBM PC compatible apple and the Applelogoare Registered Trademarks of APP 


: Computer, 
Sanyo 880 Ser les computer 5 Compaq is a re Trademark of COMPAQ Computer Corporat 


©1985 AT&T Technologies, Inc. 
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You start with 
the step-by-step 
assembly of the new, highly-rated, Sanyo 
computer. You install and trouble- 

shoot the “intelligent” key- due | 
board. Then you assemble the a | 
power supply, install the disk | 
drive, and add extra memory to 

give you a powerful 256K RAM system. 
The new 880 computer has two operating speeds: 
standard IBM speed of 4.77 MHz and a remarkable 
turbo speed of 8 MHz, making it almost twice as 
fast as the IBM PC. Next, you'll interface the high- 
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resolution monitor and begin to use the valuable software ^  supply—to ensure that you have Хош NE opel gy stems training insita: 
. » и : e NRI Discovery Lab® to design and modify 
also included with your complete computer system. all the essential skills you need circuits * Your four-function, digital 
. wy. ge ° multimeterwith walk-you-through 
It all adds up to confidence-building, real-world to succeed as a professional instructions on audio tape • Digital logic 
> А oe . А , . a "ЖР probe for visual examination of keyboard 
experience that includes training in programming, circuit computer service technician. circuits « The newest Sanyo 880 Series 


Computer with "intelligent" keyboard and 


design, and peripheral maintenance. You'll be learning No Exp erience Neede d, 360K double-density, double-sided disk 
nve * High resolution monochrome 


about, working with, servicing, and troubleshooting an 


NRI Builds It I software including GW BASIC, MS DOS, 

] ai ] software includin , MS.DOS, 

entire computer system—monitor, keyboard, computer, u "e $ n | ا ر‎ doa اھا‎ Д 
disk drive, power This is the kind of practical, schematics, and bite-size lessons. 


hands-on experience that makes you uniquely prepared, with 
the skills and confidence you need for success. You learn at your 
own convenience in your own home. No classroom pressures, 
no night school, no need to quit your present job until you're 
ready to make your move. Your training is backed by your 
personal NRI instructor and the NRI technical staff, ready to 
answer your questions and help you when you need it. You get 
it all with NRI at-home training. 


100-Page Free Catalog Tells More 

Send the postage-paid reply card today for NRI's big, 
100-page, color catalog on NRI's electronics training, which 
gives you all the facts about NRI courses in Microcomputers, 
Robotics, Data Communications, TV/Audio/ Video Servicing, 
and other growing, high-tech career fields. If the reply card is 
missing, write to the address below. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 


ÁdsvfÉf For Career courses 
3 CODES approved under GI Bill 


ш, 
McGraw-Hill Continuing Education Center cue [ ] check for details. 
3939 Wisconsin Avenue, NW, Washington, DC 20016 Boll 


We'll give you tomorrow. | 
y 

Y CHECK ONE FREE CATALOG ONLY 

|] Computer Electronics [ ] Basic Electronics | 

( ] TV/Audio/Video Servicing [ Electricians | 

( ] Satellite Electronics CO Small Engine Repair 

01 Robotics & Industrial Control Г] Air Conditioning, Heating, & Ref. | 

0 Industrial Electronics ÛJ Locksmithing & Electronic Security 

LJ Telephone Servicing L) Photography 

1 Digital Electronics Servicing C] Bookkeeping & Accounting | 

Name {Piease print} Age | 

Беа] | 
| CitySimisZip Accredited by the National Home Study Council 170-987 | 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TEX " — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program ТЕХ. 


FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 
3 2411 ree) ip 
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WIDEST Range Of Output Device Drivers: 


e Epson FX, LQ e HP LaserJet* 

e Toshiba e Apple Laser Writer 

e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC TTX (not copy protected) includes the following: 

e Our specially written PC ТЕХ Manual, which en- 
ables you to start using TFX right away. 

e Custom "macro packages" that provide formats 
for letters, manuals, technical documents, etc. 

e The IATFX document preparation system, a full- 
featured macro package for preparing articles, 
books, reports, etc., and TEX User's Manual. 

e ÁAMS-TEX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


pm maa 
2. ae a S 


Laser printer, 
fonts & software 


from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal TẸX, Inc. 


12 Madrona Avenue, Mill Valley, CA 94941 (415) 388-8853 


This ad, with space for the photograph, produced by PC ТЕХ. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


TeX is a trademark of the American Mathematical Society. Manufac- 
turers' product names are trademarks of individual manufacturers. 
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of detecting Alt at the time the key is pressed. Ron’s 
solution should handle this easily. 


atar!.st/tech #1295, from neilharris (Nell Harris, 
Atari Corp.), Wed Nov 26 13:13:15 1986. A comment to 
message 1291. 


You can use the BIOS function 11 (kbshift) to read only 
the shift status. This function returns the following 
codes: 


Bit Meaning 

Right shift key 
Left shift key 
Contro! key 
Alternate key 

Caps Lock on 

Right mouse button 
Left mouse button 
unused 


SNOOP WN = © 


atarl.st/tech $1298, from hisoft (Andy Pennell, 
HiSoft), Wed Nov 26 13:42:55 1986. A comment to message 
1295. 


Kbshift (BIOS cal! 11) will *not* return the mouse 
buttons as documented, though the keyboard bits do 
work. The BIOS routine reads a system variable at $eib, 
but, sadly, this has nothing to do with the mouse. 
Another "feature" of Hitchhiker's I guess. 


atarl.st/tech $1306, from jtittsler, Fri Nov 28 
12:51:44 1986. A comment to message 1298. 


Actually, what the kbshift BIOS call is documented as 
doing in the Hitchhiker's Guide IS correct, but open to 
misinterpretation, admittedly. It says 


Right shift key 

Left shift key 

Control key 

Alt key 

Caps Lock 

Right mouse button (CLR HOME) 
Left mouse button (INSERT) 
(reserved) 


ч с) (л AGN © 


What bits 5 and 6 аге used for is returning the state 
of the keyboard mouse button equivalents, Alt/Cir Home 
and Alt/Insert, not the physical mouse button states. 
The other thing that might need clarification is that 
the Cops Lock bit indicates the current state of Caps 
Lock as if it were implemented with a locking push- 
button; rather than indicating the switch is closed, it 
will toggle with each Caps Lock keypress. 


atarl.st/tech $1289, from mpock, Wed Nov 26 12:50:16 
1986. A comment to message 1255. 
»bit 3 in "conterm" forces return of kbshift states... 


Thanks, Ron. I have a use for that information myself. 
I wonder why it defaults to off? Is there some 


disadvantage to having it returned all the time? 


atarl.st/tech $1309, from sprung, Sun Nov 30 00:15:04 
1986. A comment to message 1289. 


I don't know, but it seems a pain to have to go 
supervisor Just to tell the machine you want all the 
keyboard info, doesn’t it? 


atarl.st/tech $1312, from dbetz, Sun Nov 30 09:14:30 
1986. A comment to message 1309. 


I have run into problems with some programs if I leave 
bit 3 on. They seem to think that they are going to 
get a value from Ө to 255 from the high word of 
bconin() and crash when they try to use the full value 
with the shift bits as an index into a toble. 


continued 


EVERYTHING 


THE C PROGRAMMER 


Eco-C88 C Compiler: 


A full, professional C compiler with many ANSI enhancements at an 
unbelievably low price. 


* Prototyping, enum, void data types, plus structure passing & 
assignment * All operators and data types * Over 200 library 
functions * cc and mini-make for easy use * 8087 support * ASM or 
OBJ output * Lint-like tiered error messages * Fast code * CED 
editor (edit-compile-link from within the editor) * Expanded user’s 
manual * Not copy protected * All for only $59.95! 


Eco-C88 Flexi-Graph Graphics Package 


Everything you need to write dramatic graphics effects into your 
Eco-C88 C programs. 


* EGA, CGA, and Z100 support * Over 100 graphics functions (many 
are PLOT-10 compatible) * Most assembler support routines are 
outside small model code-data * Write thru BIOS (for compatibility) 
orto memory (for speed) * Graphics function help from CED editor 
* World, pixel or turtle color graphics modes * 47 standard fill 
patterns, 17 line dashing patterns, Hershey fonts, plus user 
defineable fill, dash, and fonts * Supports view areas, rotateable 
fonts, clipping, arbitrary fill areas, extensive error checking, 
examples, and user’s manual * Only $39.95 


Eco-C88 Windowing Library 


Use this library to build pop-up windows, help windows, selection 
menus, special effects—anywhere you need an attention getter. 


* CGA and EGA support * Control any program that goes through 
the BIOS * Use up to 255 windows * No special window commands 
— use plain old printf( ) to write to a window * Resize and move 
windows * Custom window titles and borders * Can be used with 


ANSI device driver * Most window code-data are outside small model 


* User's manual and examples for only $29.95 


Ecosoft Librarian 


Combine your modules, functions, and subroutines into your own 
library for easy link commands. Compatible with any standard 
MSDOS OBJ files * Add, delete, and extract from a library * Get 
table of contents or index of a library * Combine libraries, control 
library page size, use switches for combinations, process complex 
library requests, use wildcards, and do library directives from 
command files * Complete with user's manual for only $29.95 


Developer's Library 


Contains the source code for for all library functions, including the 
transcedentals, memfiles, and those written in assembler. $25.00 
with order, $50.00 if ordered later. (Sold only to Eco-C88 owners.) 


[ee Lr 
Ыы n 
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Р Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 


ES 


Eco-C88 C compiler requires an IBM PC, XT, or AT (or compatible) with 
256K of memoru, 2 disk drives and MSDOS 2.1 or later. 


C Programming Guide 
(Purdum, Que Corp.) 


The second edition of the B. Dalton bestseller. 
Perfect for those just getting started with C. 
[Includes discussion of many X3J11 ANSI Standards 
Committee recommendations. Many error messages 
from Eco-C88 give page references to this book. 
Price is $20.00 plus $2.00 shipping. 


C Self-Study Guide 
(Purdum, Que Corp.) 


Using a question-answer approach, this book is 
filled with shortcuts, tips, techniques, and traps to 
avoid when learning C. Price is $17.00 plus $2.00 
for shipping. 


C Programmer's Library 
(Purdum, Leslie, Stegemoller, Que Corp.) 


Another B. Dalton bestseller. An intermediate C 
text for the programmer that wants to get the most 
from the language. Contains source code for many 
functions including an ISAM file handler. Price is 
$22.00 plus $2.00 for shipping. 


To order, call or write: 


1-317-255-6476 


(tech. info.) 


1-800-952-0472 


(for orders) 


ORDERFORM CLIP & MAIL TO: 
Ecosoft Inc., 6413 N. College Ave., Indianapolis, IN 46220 


L] Eco-C88 C Compiler $59.95 

[] Eco-C88 Flexi-Graph Graphics Package $39.95 

О Eco-C88 Windowing Library $29.95 

О Ecosoft Librarian $29.95 

Û Developer's Library $25.00 ($50.00 if not with order) 
ÛU C Programming Guide $20.00 

О C Self-Study Guide $17.00 

ÛU C Programmer's Library $22.00 


SHIPPING $4.00 

TOTAL (IND. RES. ADD 5% TAX) 
PAYMENT: O VISA а MC О AE O CHECK 
CARD EXPIR. DATE 
NAME 
ADDRESS 
CITY STATE 
ZIP___ ss PHONE 
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When 200,000 users like 
BitCom, it must be good. 
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Whether you need to dial to on-line services or main- 

frame communications, don't buy communications 

software until you've checked out BitCom 3.02. it's 

the program that thousands of users prefer because 

it gives you so many features for such a low price: 

Ш Powerful script language with more than 80 functions. 

Ш Supports 132 column by 44 row and 132 column by 25 row 
(with graphics card). 

Ш Transfers multiple files using YMODEM batch, and supports 
the popular XMODEM CRC method. 

Ш Auto speed change to match that of remote computer. 

B Supports COMI through СОМА, 

B Programmable terminal emulation including VT100, IBM 
3101 and most ASCII terminals. 

110to 9600 baud range. 


"AMONG INEXPENSIVE COMMUNICATIONS 
PROGRAMS,(BITCOM IS) A CHAMP... IT MIGHT 
EVEN KNOCK SOME OF THE BIG BOYS OUT OF 
THE RING." 


- PC WORLD 


Only $69.00 Not Copy Protected. 


Order Today, Call 


(408) 263-2197 


BIT Software, Inc. 
755 Ames Ave., Milpitas, CA 95035 


BitCom3 


©ВІТ Software, Inc. 1987 BitCom is a Trademark of Bit Software, Inc. 
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ВІХ 
IBM PC and Compatibles 


The IBM PC section begins with a question of how to prevent a format. 
specifically, someone wants to make it more difficult to accidentally 
format the hard drive. A number of suggestions making use of .BAT 
fles are given. The section ends with a look d the uses and interrupt 
codes for a variety of COM ports, whether standard or not. 


TO CATCH A FORMAT 


ibm.pc/software #1839, 
Dec 2 15:38:22 1986. 


* 


from dnicol (David Nicol), Tue 


I am having trouble with DOS 3.2. I started to write a 
program, FORMAT.BAT, to catch any attempt to reformat 
the hard disk (Okay - I hove since heard that DOS 3.2 
warns you). But I keep gettíng error messages obout 
intermediate file error. If you are really unlucky, the 
keyboard can seize up entirely - all yau can da is 
switch off. The .BAT file was something like 


REM hard disk saver 

if X%1 == XA goto [ок 

echo silly trying to format hard disk 
goto exit 

: ok format Z1 X2 53 %4 %5 

:exit 


Now, trying to trace down the error I find that 
without any TSRs loaded or anything (DOS is not happy 
about secondary command processors), COMMAND on its own 
will enter a new process — but COMMAND DIR to run DIR 
at the next level falls over with SPECIFIED COMMANO 
search directory not loaded. This is not whot the DOS 
book says. What am I doing that's silly? It's a 
standard AT with a PGC card, I had CED loaded, but even 
without that, ond with no other TSRs, I am still 
running into trouble. 


ibm.pc/software #1840, from jrobie (Jonathan Robie), 
Tue Dec 2 16:29:15 1986. A comment to message 1839. 


I'm not sure what your problem is, but I wrote a 
program to.do the same thing months ago ond left it in 
ms.dos/batch as message #108. It works on my camputer 
under DOS 3.2. Hope it does the job for you! 


ms.dos/batch #108, 
1986. 


from jrobie, Mon Aug 4 25:12:01 


I have a good friend who just formatted his hard disk. 
Since I'm the person who has to bail him out when he 
does these things, I thought I'd write a batch file to 
protect him. 

This batch file expects a formot statement in the 
formt a: /s/v 


That is, the first argument is the drive identifier, 
and the second is the list af parameters to be used 
when formatting the disk. 


If the drive identifier refers to a floppy drive, 
then it simply calls the standard format program 
(conveniently renamed FORMATX.COM). If a hard-disk 
identifier or an invalid identifier is given then it 
displays an error message. 


echo off 

if 41 == a: goto 
f Zi wm A: goto 
T #1 ws b: goto 
if 41 == B: goto : 


cca a 


echo You may only format a disk in drive A or drive B! 

echo Please place a disk in drive A or B, then try 
again. 

echo Use the form: 

echo format a: /s/v 

echo where the first argument is the drive and the 
second is the [ist of parameters for the format 

echo command. 


continued 


Error-Correcting 
2400 bps Modems from 
Multi-lech Systems: 


When it has 
to be as good 
asit is fast 


ө Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: more transmission errors. 


» That's why our MultiModem224E™ offers MNP ™ 
error correction. Available in our 2400 bps desktop, 
internal and rack-mounted modems, MNP gives you 
100% error-free transmissions, no matter how bad the 
phone line. MNP does it without the speed degra- 
dation of less efficient, software-based protocols. 


® Another important point: MNP Class 3 has 
emerged as an industry standard. It's now in the 
public domain, and has been implemented in 
virtually all 2400 bps modems that offer error- 
correction. 


90, why buy error-correcting modems from Multi- 
Tech? There are many good reasons, including: 


1. Multi-Tech modems are 100% Hayes-compatible 
(more so than Hayes’ own 2400 bps modems"), 
and our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400™ 
without this feature. 


2. Bonus features, like speed conversion, both 
synch and asynch operation, battery-backed 
option settings and phone number memory. 


3. Versatility: the auto-dial/auto-answer Multi- 
Modem224E runs at 2400, 1200 or 300 bps, with 
or without error-correction, automatically! 


4. Ourtwo year warranty means something. Since 
Multi- Tech modems are designed and manufac- 
tured at our Minnesota headquarters (as they 
have been for the last sixteen years), you can be 
sure we'll be here when you need us. 


Please call us toll-free at 1-800-328-9717, for 
additional information... get a modem thats as good 
as it is fast! *InfoWorld—8/5/85—reprints available 


Trademarks: MultiModem and the Multi- Tech Systems logo: 
Multi- Tech Systems Inc. * MNP: Microcom Inc. 
Smartmodem: Hayes Microcomputer Products, Inc. 


Multi Tech 


Inquiry 352 for End-Users. Systems | iss 


Inquiry 353 for DEALERS ONLY. 


pg” = РЕ) - Ba 1 ^ 3c14/ 23 -—m 55 — 
ine rignt answer every time. 


Muiti-Tech Systems, Inc. * 82 Second Avenue S.E. • New Brighton, Minnesota 55112 U.S.A. 
1-800-328-9717 • 1-612-631-3550 • TWX 910-563-3610 (Domestic) • Telex 4998372 MLTTC (International) 
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goto :bye 

:a 

:Ь formatx %1 %2 

:bye 

echo off 

ibm.pc/software $1841, from skluger (Sigi Kluger, 
Definicon Systems), Tue Dec 2 16:35:03 1986. A comment 
to message 1839. 


I am currently running 3.2 and I haven't gotten any 
error messages from your .BAT file, yet it doesn't work 
anyway. You cannot follow a tabel with a command, like 


: ok. format a: 


because whatever follows the label on the same line is 


ignored. Also, you are not testing for lowercase 


"a:"... 


Changing that line to two lines as in 


:0k 

format 51 X2 %3 X4 %5 
worked for me. Also, this, of course, assumes you only 
want to format A:; how about B:? I even tried running 
it from a secondary COMMAND.COM, and it, too, worked! 


ibm.pc/software $1842, from geary (Michael Geary), Tue 
Dec 2 20:48:48 1986. A comment to message 1839. 


If you want to execute a secondary command processor 
and give it a command like DIR, do it like this: 


command /c dir 


You need the "/c". If you put anything before the /c, 
COMMAND thinks that is the directory you want to put 


* 80286 CPU 


e Phoenix BIOS 


e 80286 CPU 
¢ Phoenix BIOS 


e AT Type Keyboard 
WISETRON INT'L, INC. 
(Manufactured for WiseTEK) 
513 Valley Way 

Milpitas, CA 95035 

TEL: (408) 263-1237 

Î FAX: (408) 263-1870 
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3 MEGA BYTE AT-286 SYSTEM ^ 
«a TURBO AT-286 w/3MF Motherboard 


* 6/8, 6/10 or 6/12 Dual Speed 
(Keyboard Selectable) 


* On board Rechargeable Battery 

* On Board Serial/Parallel/Game Port 
e 3MB Memory Capacity On Board 

* 80287 Socket Ready 

* Chip Technology VLSI Chip Set 


TURBO AT-286 System Ill 


¢ 640K On Board Up To 3 MB 

e Slide in Case w/220W Power Supp 

* 6/8, 6/10 or 6/12 Dual Speed 
(Keyboard Selectable} 

* 1.2 MB or 360K Floppy Drive 

¢ Western Digital WA-2 Controller 


into the COMSPEC setting. That’s why it complained 
about the “COMMAND search directory." 


As Sigi mentioned, you can’t put a command on the 
same line as a label. Put it on the next line instead. 
Also, if you are writing a batch file to override a 
program like FORMAT, you should rename the .EXE or .COM 
file to a different name. If you're in the same 
directory as the program, it wili go ahead and run the 
program, not the batch file. (The search order is 
.COM, .EXE, then .BAT.) 


And, as you noted, DOS 3.2 has enough warnings in 
FORMAT.COM that batch files like this aren't really 
necessary any more. I just tried to formot my hard 
disk: 


C: WINDOWS > 
format c: 


Enter current Volume Label for drive C: fixed disk 


WARNING, ALL DATA ON NON-REMOVABLE DISK DRIVE C: WILL 
BE LOST! Proceed with Format (Y/N)?n 


C:\WINDOWS > 


ibm.pc/software $1843, from skluger, Tue Dec 2 
21:54:57 1986. A comment to message 1842. 


That is, if your hard disk has a volume label. If it 
doesn't, you will only get the WARNING message. I 
haven't formatted a hard disk in about 2 weeks so I 
don't quite remember, but I think it asks you AGAIN if 
you say yes the first time. 


continued 
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e Hardware Reset Ready 
e Serial/Parallel/Game Port 


We also have TURBO XT (4 LAYER), MINI AT (XT Size) 


Distributors, Dealers, Education, 
Corporation, VAR, OEM Welcome 


AT and XT are the registered trademark of International Business Machines. 


MICRONIC INT'L CORP. 


108 E. 16th Street 

New York, NY 10003 
TEL: (212) 529-4699 
FAX: (212) 529-9926 


Inquiry 334 


A Sync-Up modem card — that’s all you 
need to link your remote PC, XT, AT or com- 
, patible to your synchronous mainframe. And 
you can make the connection at 4800 bps, 
dial-up or dedicated line, or 2400 bps dial-up. 
Insert the modem into any expansion slot, 
plug in the Telco connector, install the com- 
munications software and your link is ready. 
Sync-Up is simple. If your mainframe 
is supporting 201C or 208A/B modems, 
implementation is a matter of minutes, with 
no changes required at the mainframe end. 
Sync-Up is versatile. Its available with 
the following UDS software options: DIAL 
for use with your existing emulator package; 
BSC for 2780/3780 or 3270 emulation; 


Single-board · 
simplicity for remote 
micro-to-mainframe 
communications 


It supports most other synchronous com- 
munications packages. 

Sync-Up is economical. Prices start 
at $625, quantity one, for a 201C without 
software. 

Sync-Up is NOW. 201s and 208A/Bs 
are available for immediate shipment. 

For technical details and complete 
pricing information, contact Universal Data 
Systems, 5000 Bradford Drive, Huntsville, 
AL 35805. Telephone 205/721-8000; 

Telex 752602 UDS HTV. 


Universal Data Systems 


АА) MOTOROLA INC. 


or SNA for 3270 or 3770 emulators. information Systems Group Inquiry 318 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Apple Valley, MN, 612/432-2344 • Atlanta, GA, 404/998-2715 « Aurora, CO, 303/368-9000 • Blue Bell, PA, 215/643-2336 * Boston, MA, 617/875-8868 » Columbus, OH, 
614/895-3025 • East Brunswick, NJ, 201/238-1515 • Glenview, IL, 312/998-8180 * Houston, T X, 713/988-5506 * Huntsville, AL, 205/721-8000 * Issaquah, WA, 206/392-9600 * Livonia, МІ, 
313/522-4750 « Mesa, AZ, 602/820-6611 » Milwaukee, WI, 414/273-8743 * Mission Viejo, CA, 714/770-4555 « Mountain View, CA, 415/969-3323 • Richardson, TX, 214/680-0002 • St. Louis, 
MO, 314/434-4919 « Silver Spring, MD, 301/942-8558 • Tampa, FL, 813/684-0615 • Uniondale, NY, 516/222-0918 • Van Nuys, CA, 818/891-3282 • Willowdale, Ont, Can, 416/495-0008 


Created by Dayner/Hall, Inc., Winter Park, Florida 
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OVERFLOWED ENVIRONMENT TABLE 


Ibm.pc/software $1846, from anon (John Masters), Thu 
Dec 4 13:36:31 1986. 


I had an overflowed environment table and I added the 
line 


SHELL=C:\bin\command.com /p/e:320 


in my CONFIG.SYS. (By the way, I'm using DOS 3.2.) 

It’s working fine in terms of the environment variable 
table size. However, one problem I am having is that 
COMMAND. СОМ doesn't execute AUTOEXEC.BAT automatically. 
I tried to add "/C autoexec" option to the line. Then 
it executes AUTOEXEC.BAT, but the control doesn't 
return to the terminal. It freezes the computer after 
it finishes executing AUTOEXEC.BAT. Anybody know how to 
expand the environment table size while having 
COMMAND.COM execute AUTOEXEC.BAT automatically? 


ibm.pc/sof tware $1847, from donduml tru (Donald 
Dumitru), Thu Dec 4 18:15:05 1986. A comment to 
message 1846. 


I use 
SHELL=C:\path\command.com c:\path /e:nn /p 


where "path" is the path to the command processor, and 
"nn" is the environment size. This is under DOS 3.1, 
though I have the same thing on another system with DOS 
5.2 - maybe there is a requirement on the order of the 
switches. (By the way - the c:\path thingy tells 
COMMAND.COM where to reload itself from.) 
ibn.pc/software $1851, from geary, Fri Dec 5 01:03:33 
1986. A comment to message 1846. 


I have 
SHELL=C:\bin\command.com /e:512 /p 


and it works fine. AUTOEXEC.BAT is in the root 
directory; it’s DOS 5.2. It also worked if I swapped 
the /p and /e:512. 


ibm.pc/software #1858, from gstrahl (George Strahl), 
Sun Dec 7 20:32:37 1986. A comment to message 1851.  ' 


I thought the /p option indicated that the AUTOEXEC.BAT 
should be executed next, My XT clone works nicely with 


SHELL=C:\command.com c:\ /p, 


although I have not used the /e:xxx option. Am I wrong 
about the /p usage? 


ibn.pc/software $1859, from dmick (Dan Mick), Sun Dec 
7 20:57:58 1986. A comment to message 1858. 


/p means that a copy of COMMAND is permanent and should 
not be removed upon receipt of an EXIT command. I 
don't know whether it affects AUTOEXEC execution or 
not. 

ibn.pc/software $1861, from geary, Mon Dec 8 04:03:36 
1986. A comment to message 1859. 


Yes, /p means both those things: Make COMMAND.COM 
permanent, and execute AUTOEXEC.BAT. 


COM PORTS 
ibm.pc/hardware $1655, from dmick, Wed Nov 19 13:25:14 
1986. 


All this talk about COMn has me confused. On the PC 
XT-class machines, COM! is the Sxx addresses, COM2 is 
the 2xx addresses, and each have their own IRQ (3 and 
4, I think, but whatever). What are COM3-whatever? 
Qmodem lets me do alla way up to COM16, but what good 
does that do unless there's a reasonably standard 
port/IRQ mapping for them? 
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Ibm.pc/hardware $1656, from skluger, Wed Nov 19 
13:52:14 1986. A comment to message 1655. 


According to my ProYAM manual, here are COMn 
por ts/IRQs: 


COMS ЗЕВ IRQ4 
COM4 2Е8 IRQS 
COMS 288 IRQS 
COM6 288 IRQ2 
COM7 2۴8 IRQ2 
OM8 278 IRQ2 


(The last three are marked "alternate for ІВМ" and COM5 
is marked "Columbia".) 


ibm.pc/hardware $1658, from geary, Wed Nov 19 19:03:43 
1986. A comment to message 1655. 


COM1 and COM2 are the anly "standard" ports, and 
they're as you describe. Serial card vendors can, of 
course, build nonstandard cards using whatever port 
addresses and interrupt vectors they choose. Or even 
different serial chips. How they're addressed (COMS, 
FOOBAR4, etc.) is entirely up to the software used with 
them. 


ibm.pc/hardware $1682, from rlatham (Richard Latham), 
Thu Nov 20 22:12:27 1986. A comment to message 1656. 


The guys who originally wrote the BIOS obviously 
expected to run up to four serial ports. They left room 
in the equipment list area for four UART addresses. 


ibm.pc/hardware $1692, from geary, Fri Nov 21 02:28:56 
1986. A comment to message 1682. 


That's right, and there is also room for four parallel 
printer port addresses in that same area. It’s 
interesting to look over the BIOS and hardware design – 
the PC architecture was obviously thrown together in a 
big hurry. (I get a kick out of seeing the light pen 
connector on the monochrome display adapter, which is 
not usable because of the long-persistence phosphor on 
the monochrome display.) 


ibm.pc/hardware $1708, from dmick, Sat Nov 22 00:44:08 
1986. A comment to message 1692. 


Depends on the monitor. We can use the pen with a 
Paradise board, anyway. But you've gotta really crank 
the contrast, and the FTG does a worse job than the 
Micrografx. But it works...sorta.... 


ibm.pc/hardware $1827, from jmonti (Joe Miramonti), Sun 
Dec 7 02:35:40 1986. A comment to message 1656. 


Based on my use of an Everex half-card modem, and the 
ProComm software, and some playing around with Debug, 
here is my understanding of the interactions between 
COM1, COM2, and additional ports. Here are the apparent 
addresses and hardware. Interrupt assignments for the 
four "supported" COMn: ports. as recognized for my 
system: 


BASE ADDR IRQx  INTx 
COM1: SF8 4 ec 
COM2: 2F8 3 QB 
COMS: 6F8 4 өс 
COM4: 7F8 3 OB 


When DOS first loads, vectors 06, 07, 0B, and OC all 
point to a dummy routine, since DOS supports only 
noninterrupt-driven serial I/O through the BIOS. The 
BIOS has support for 4 serial ports and maintains a 
four-entry table (called RS232, BASE in the BIOS 
listings) to store the I/O port addresses. BIOS I/O is 
performed through software INT 14h with a code of 0-3 
in DX, which acts as an index into the port addresses 
in RS232, BASE. The BIOS then performs wait-mode I/O, 
without benefit of interrupts. 


ProComm gets around this restriction by taking over 
the hardware interrupt vector 0B if COM2: or COM4: has 
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DMM-300 $79.95 
35 DIGIT DMM / MULTITESTER 


Our best model. A highly accurate, full func- 
tion DMM loaded with many axtra features. 
Audible continuity, capacitance, transistor, 
temperature and conductance all in one hand- 
held matar. Temperature probe, test leads and 
battery included. 


* Basic DC accuracy: plus or minus 0.25% 
* DC voltage: 200mv — 1000v, 5 ranges 
* AC voltage: 200mv — 750v, 5 ranges 
* Resistance: 200 ohms — 20M ohms, 

6 ranges 
x AC/DC current: 200uA — 10А, 6 ranges 
* Capacitance: 2000pf — 20uf. 3 ranges 
* Transistor tester: hFE test, NPN, PNP 
* Temperature tester: O° — 2000° F 
* Conductance: 200ns 
* Fully over-load protected 
* Input impedance: 10M ohm 


i ld ra 


т une 
HELL H My: 


diei HH 


dubi 


Fifi 


LLLI! 


РЕР нунун 


HIDA ne TnUMENTS! nee qn | 
4 


DMM-200 $49.95 
3.5 DIGIT FULL FUNCTION DMM 


High accuracy, 20 amp current capability and 
many range settings make this model ideal for 
serious bench or field work. Tilt stand for 
hands-free operation. 2000 hour battery life 
with standard Sv cell. Probes and battery 
included. 


* Basic DC accuracy: plus or minus 0.25% 
* DC voltage: 200mv — 1000v. 5 ranges 
* AC voltage: Z00mv — 750v, 5 ranges 
* Resistance: 200 ohms — 20M ohms, 
6 ranges 
* AC/DC current: 200uA — 20А, 6 ranges 
* Fully over-load protected 
* Input impedance: 10M ohm 
* 180 x 86 x 37mm, weighs 320 grams 


MODEL 2000 


$349.95 - 


10A, 60M A T 
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DMM-700 $49.95 
3.5 DIGIT AUTORANGING DMM 


Autorange convenience or fully manual oper- 
ation. Selectable LO OHM mode permits 
accurate in-circuit resistance measurements 
involving semi-conductor junctions. MEM 
mode for measurements relative to a spacific 
reading. Probes and battery included. 


* Basic DC accuracy: plus or minus 0.5% 

~ DC voltage: Z00mv — 1000v, autoranging 
or 5 manual ranges 

* AC voltage: 2v — 750v, autoranging 
or 4 manual ranges 

х Resistance: 200 ohms — 20M ohms, 

autoranging 

* AC/DC current: Z0mA — 10A, 2 ranges 

* Fully over-load protected 

* Audible continuity tester 

* Input impedance: 10M ohm 

* 150 x 75 x 34mm, weighs 230 grams 
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DMM-100 $29.95 
3.5 DIGIT POCKET SIZE DMM 

Shirt-pocket portability with no compromise 
in features or accuracy. Large, easy to read 
.5" LCD display. 2000 hour battery life with 
standard 9v cell provides over two years of 
average usa. Probes and battery included. 


x Basic DC accuracy: plus or minus 0.5% 

* DC voltage: 2v — 1000v, 4 ranges 

* AC voltage: 200v — 750v, 2 ranges 

x Resistance: 2k ohms— 2M ohms, 4 ranges 
x DC current: 2mA — 2А, 4 ranges 

* Fully over-load protected 

* Input impedance: 10M ohm 

* 130 x 75 x 28mm, weighs 195 grams 


.20MHz DUAL TRACE OSCILLOSCOPE 


‚| Model 2000 combines useful features and exacting 

| quality. Frequency calculation and phase measure- 
ment are quick and easy in tha X-Y Mode. Service 
technicians will appreciate the TV Sync circuitry for 
viewing TV-V and TV-H as well as accurate synchroni- 
zation of the Video Signal, Blanking Pedestals, VITS 
and Verticle/Horizontal sync pulses. 


* Lab quality compensated 10X probes included 
* Built-in component tester 

* 110/220 Volt operation 

* X-Y operation * Bright 5" CRT 


DPM-1000 


3.5 DIGIT PROBE TYPE DMM 
Autoranging. pen style design for the ultimate in portability and 
ease of use. Custom 80 pin LSI chip increasesreliability. Audible 


continuity tester and data hold feature for added convenience. 
Case, test leads and batteries included. 


2 YEAR 


WARRANTY 


* TV ilter 
an * Basic DC accuracy: plus or minus 1% 

* DC voltage: 2v — 500v. autoranging 

* AC voltage: 2v — 500v, autoranging 

* Resistance: 2k ohms — 2M ohms, 

autoranging 

« Fully over-load protected 

* Input impedance: 11M ohm 

* 162 x 28 x 17mm. weighs 75 grams 


MODEL 3500 $499.95 
+ 35 МН2 DUAL TRACE OSCILLOSCOPE 


Wide bandwidth and exceptional 1mV/DIV sensitivity 
make the Model 3500 a powerful diagnostic tool for 
engineers or technicians. Delayed triggenng allows any 
portion of a wavaform to be isolated and expanded for 
closer inspection. Variable Holdoff makes possible the 
stable viewing of complex waveforms. 


* Lab quality compensated 10X probes included 
* Delayed and single sweep modes 
* Z Axis intensity moduiation 

* X-Y operation х Bright 5" CRT 


ON ALL 
MODELS 


ORDER TOLL FREE 


x TV Sync filter 


JDR INSTRUMENTS 800-538-5000 


(408) 866-6200 e FAX (408) 378-8927 e Telex 171-110 OR VISIT OUR RETAIL STORE 
COPYRIGHT 1985 JDR MICRODEVICES 1256 SOUTH BASCOM AVE. 


THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. SAN JOSE, CA. (408) 947-8881 
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JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES. 


been selected, or hardware vector OC if COM1: or COM3: 
was selected. It does this on the fly as you change the 
"parameter" settings (Alt-p). This can be seen easily 
by changing the COMn: settings, opening a "DOS-Gateway" 
(alt-F4), ond running either of the excellent memory- 
mapping utilities (PMAP or MAPMEM), which, among other 
things, will show which resident programs stole which 
vectors. 


The problem with all this is thot even and odd ports 
share the same hardware interrupt vectors. On a machine 
with a well-designed I/O ‘channel (BUS), like the DEC 
11/XX series computers, this would be no problem, since 
the multiple interrupts would be "either'ed" or "or'ed" 
electrically or "chained" and the processor could then 
go out and read status ports to find out which COMn: 
interrupted (POLLING). ІВМ, however, curiously put tri- 
state drivers on the IRQx (interrupt request) lines. 
(Tri-state means positive, negative, or open circuit). 
These types of drivers short out if more than one is 
enabled for a given interrupt line. These drivers are 
enabled whenever hardware ints are enabled (bit 3 in 
port ?ЕСҺ - modem line control ~ is set). 


The point of all this is that you can hove beaucoup 
ports connected to IRQ3 (or IRQ4), but only one can 
hove interrupts enabled. You can't, for example, hove 
your mouse hooked up to COM1:/COM2: ond expect to use 
COM3:/COM4: for ProComm. Both ports get ints enabled 
and you end up with tri-state drivers shorting each 
other out (almost as bad as it sounds, but the boards 
won't be harmed). This causes you to lock up your 
mouse, and while ProComm will dial any number you like, 
you won't see anything on the screen. You CAN, however, 
put a noninterrupt-driven device like a serial plotter 
on COM1: and your interrupt-driven mouse on COM2: and 
use COMS: for mostly-interrupt-driven ProComm. 


The upshot of all this for software writers is that 
if you're going to use COM3:/COM4: with interrupts, 
then you must first check for interrupts enabled on 
COMi:/COM2:, and vice versa. (And, if so, remedy the 
situation.) ProComm does not do this; an easy oversight 
to make. 


If any of this is incorrect, please let me know. 
Skip the next message if you've already read more 
than you wanted ta. 


ibm.pc/hardware #1828, from jmonti, Sun Dec 7 02:38:29 


1986. A comment to message 1827. 


As a diversion, I was curious what would happen if I 
were to modify the bus drivers on my serial card and my 
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p" PRODUCTS 


20 meg drive card for XT or AT 


| No. 99620 .. Lens eno nnn ..5529 


30 meg drive card for XT or AT 


‚5619 


No. 99600... .... . 


20 meg hard drive w/controller 
hardware and software 65MS 


"TL Ki 


30 meg hard drive w/controller 
hardware and software 65MS 


No. 96836 . cys cadences free $509 


1 YEAR WARRANTY ON ALL MOUNTAIN PRODUCTS 


The Wholesale Outlet — - to order cai 


1 Interstate Avenue 518-459-7883 
Albany, NY. 12205 Catalog also available 
Dept. BYM 
MC/VISA OR COD CASH 
All orders shipped FOB Albany « Prices subject to change 
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modem card, making them open-emitter drivers, so that 
the bus or'ed the multiple interrupt requests. (The 
actual implementation was 1N914 diodes terminating into 
about a 1K resister to ground. This gave about 0.0/2.5 
volt levels. Pretty bod, but better than the 0.5 volt I 
was seeing with the drivers battling each other. 

Sadly, while the hardware could now support multiple 
interrupts with polling, the software was not up to the 
mark. I mention it, however, as a viable solution if 
anyone needed to design a custom system with more than 
two interrupt-driven serial ports. And for those who 
are curious about such things, as I am, the interrupt 
latency on an 8088, at 4.77 MH2, is 60 microseconds 
(worst case 200), and on an 8086 at 9.54 MHz is 20 
microseconds (worst case 50). If anyone knows the 
figures for an AT, please let me know. (Times were from 
the rise of IRQS till it fell back -- time till serial 
port read.) 


ibm.pc/hardware #1829, from barryn (Barry Nance), Sun 
Dec 7 10:44:38 1986. A comment to message 1828. 


Interesting, Joe. Do you want some configurable/ 
modifiable communications software to try out with the 
"new" hardware? Take a look at "telecomm.tech/ 
example.code," ond watch (shortly) for a buffered, 
interrupt-driven int 14 replacement that I'll be 
posting. 

ibm.pc/hardware $1832, from geary, Mon Dec 8 04:06:18 
1986. A comment to message 1827. 


Keep in mind that these port assignments apply only to 
the Everex modem. If another monufacturer's modem or 
serial card allows selection of COMS or COM4, they may 
or may not follow the same port and interrupt 
assignments. 


APPLE IUMACINTOSH 


The Macintosh thread is based on a long message on truncating 
Macintosh interface files for faster program compilation times. The first 
Apple || thread deals with whether it is possible to BLOAD a text file in 
DOS 33. The next thread looks at accessing a clock through ProDOS 
on the IIGS, and leads to a general discussion on slots and devices. 
The final thread looks at what is required to boot from the RAM disk on 
the IIGS. 


| MULTIPLY THE VALUE 5, 
OF TURBO PASCAL * Op 
he 


Supercharge your TURBO Pascal with 
TURBOLINK + and add the capabilities 
that transform TURBO Pascal into the most power- 
ful software development too! available today: 
m Create 576 K TURBO Pascal Programs 
m Call Pascal Modules from: 

— BASIC, BASICA, Compiled BASIC 

— MS Pascal and FORTRAN 

— Lattice C, Assembly Language 


quag 
— Standard, 8087, BCD TURBO Pascal 
— TURBO Pascal version 3,02A 


SAVES TIME anes (быпрогіз networking) 


SAVES MONEY 
REMOVES PERFORATED EDGES FROM: 
e PRINTER PAPER 

e MULTIPLE PART CHECKS 
e INVOICES/STATEMENTS 
AVAILABLE AT LEADING 
OFFICE/COMPUTER SUPPLY STORES 
OR CALL TOLL FREE 
Ra-Lo INC., 
1-800-334-5447 OR 1-800-637-3524 (WA) 
(509) 928-4139 
VISA/MASTERCARD 
$14.95 plus $2.00 Postage and Handling 
DEALER INQUIRIES INVITED 


— TURBO Prolog 

Automatically Generate Turbo Pascal 
Compatible Inline Machine Code 

Use all TURBO Pascal variants together in a 
single program 

Includes complete matrix operations library 


Order TURBOLINK + today for only: 
(S&H Included) 
$ 1 49.95 (foreign orders add $10.00) 
CALL (303) 971-0729 
Inquiries, Orders (VISA, MC): 9:00am-1:00pm, MT, Mon.-Fri. 
Technical Information; 5:00рт-7:00рт, MT, Mon., Thurs. 
PATHFINDER SOFTWARE, INC. 
P.O. BOX 43 
LITTLETON, COLORADO 80160 


“TURBO Pascal is a registered trademark of Borland International 
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TRUNCATING INTERFACE FILES 


macintosh/softw.devipmt #685, from ccrowfor (Chris 
Crawford), Man Dec 1 21:43:13 1986. 


Some of you may recall that awhile back I posted 
results of a direct comparison of compilation times for 
the same program in Lisa Pascal and MPW Pascal. You 
will recall that the timings were 7 minutes for Lisa 
Pascal, 8 minutes for MPW Pascal on a 512K Mac, and 6 
minutes on a Mac Plus. I made an experiment today that 
has striking implications. What I did was to carry 
over my truncated OSIntf, ToolIntf, and PackIntf files 
from Lisa Pascal to MPW. 


An explanation is in order at this point. 


Every Mac Pascal program that makes use of the 
Toolbox and OS must use these interface files to tell 
the Pascal compiler where all the Toolbox and OS 
routines are. Of course, with a Toolbox as big as the 
Mac's, that adds up to a bunch of interface stuff. As 
it happens, any given program will likely use only a 
fraction of the stuff in the interface files. What I 
did was to go through the interface files, ripping out 
al! references to stuff I knew I wouldn't use. This 
created my truncated OSIntf, ToolIntf, and PackIntf 
files. 


Now, my earlier comparison was unfair to MPW, 
because I used the truncated files for Lisa Pascal but 
not for MPW. І didn't think there'd be much 
difference. Boy, was I wrong! When I ported over the 
truncated files and ran the test, I got a time of 5 
minutes, 15 seconds on a 512K Mac. That's only about 
65% of the time that the compilation with regular files 
takes! 


The conclusion I draw from this is that those 
interface files really cost lots of compilation time. 
My truncation wos not heavy-handed; I could probably go 
‘through my truncated files and remove as much material 
from them as I have already removed. 


And it is here that I finally come to the debatoble 
point I would like to present. How far should I go in 
this effort? The temptation is to rip and slash out 
anything that I do recognize. My fear, though, is 
three-fold: 1) How do I know that minor routines that I 
don't recognize aren't called by higher-level routines 
that I *do* use? Might this somehow confuse the 
campiler? 2) How do I know thot the routine I am NOT 
using today may become necessary tomorrow? 3) Is there 
some chance that such radical surgery might not couse 
weird bugs further down the road? Or that the 
truncated material might contain information necessary 
for my program to run on machines with other 
configurations than mine? 


Some of these concerns may seem paronoid to you, but 
my first line of defense against bugs has always been 
hysterical paranoia. 


mocintosh/softw.devipmt $693, from scotty (Barry 
Wilson), Wed Dec 3 20:21:25 1986. A comment to message 
685. 


I've been using a {$LOAD} compiler directive in my uses 
statements. The syntax is {$LOAD filename}. This dumps 
the symbol table the first time it is encountered and 
then loads it on consecutive compiles. Only problem is 
that if the heap is fragmented enough, you end up with 
some weird errors. This is apparently because the 
1$LOAD] expects the symbol tables to get loaded into 
the heap contiguously. Other than that, it speeds 
compiles up tremendously. Now, if only something could 
be done about Links... 


DOS 3.3 POKE FOR BLOAD 


apple/software $444, from Ь111.р (BIII A. Pugh), Thu 
Dec 18 19:04:25 1986. 


Any DOS 3.3 experts out there? If so, I need help from 
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IBM PC AT 
PCjr price! 


* AMPRO LITTLE BOARD/186 

• BMhz 16 Bit 80186 CPU 

• 512K RAM—No Wait-States 

• 2 Serial Ports 50-38.4K Baud 

e Parallel Printer Port 

* 4 Drive Mini/Micro Floppy Controller pe  . 

• SCSI Bus Hard Disk Interface ا‎ 

» DOS Compatible ROM-BIOS 5.75" x 7.75" x 0.75" 

e Boots PC DOS 2.x, 3.x 
Computer Board Assembled & Tested w/Tech Manual & DOS Utilities 

* MS DOS 3.2 & GW BASIC. , ......5 a 

x 512K EXPANSION BOARD (1Mb Tc socket, Clock, 2 Channel RS232/422, 
Buffered Expansion Bus & More ,.,,., .. oe from $149. 

x AMPRO LIT TLE BOARD (280) same as 80186 Board but Z80A CPU, 64K RAM, 16K 
EPROM, CPM 2.2, ZCPR3 & Manuals $239. With SCSI Hard Disk Interface $279. 

stENCLOSURES w/POWER SUPPLY ..,.......« . .from $99. 

15.25" DS 360K FLOPPY DRIVE .,.... ...... 

+3.5" DS 720K MICRO FLOPPY DRIVE 

x: XEBEC OWL 10Mb SASI DRIVE w/Built-in Controller. +. 1,4.» 

+ SEAGATE ST225N 20Mb SCS! Low Power 12 Ht Drive 

X WYSE & KIMTRON TERMINALS „apes san se se p v 


Complete technical support. Complete systems available. Write or call for more 
information. Most orders shipped same day. Prices and availability subject to change. 


"»*-699 k^ 


VISA, Mastercard, Money Order, COD. Checks allow two weeks. Purchase Orders 
welcome. Prices FOB Buffalo Grove, IL. 


IBMPC AT, PCjr, PC DOS are trademarks of International Business Machines Corporation. Little Board is a trademark of 
Ampro Computers, inc. Concurrent 005 is a trademark of Digital Research, Inc. 
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Durable, nylon construction conveniently transports 
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Hook and loop closure. 
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Lotus HAL Let You Do More With 
(And Get More From) 
1-2-3 Than Ever Before. 


Lotus HAL” isa memory resident compan- 
ion product for Lotus 1-2-3* that enhances 
the full range of 1-2-3's capabilities—and 
adds new ones. 

[t increases 1-2-3's power and flexibility, 
so you can work more efficiently and become 
more productive than ever before. 


Benefits For All 
1-2-3 Users 


Lotus HAL works by giving you easier 
accessto all of 1-2-3's numerous capabilities. 
Andit'sextremely useful for 1-2-3 users of 
alllevels. 

If you renew to 1-2-3, Lotus HAL will let 
you use it with greater confidence and speed. 

Ifyou’re familiar with 1-2-3, Lotus HAL will 
make it easier for you to access additional 
power and capabilities. 

Апа you're an advanced 1-2-3 user, 
Lotus HAL will show you new features and 
functions that will add extra flexibility to the 
powerof 1-2-3 you've already tapped. 

How does Lotus HAL doall this—for all users? 


Easier 
Commands 


Lotus HAL makesexecuting 1-2-3 procedures 
even easier than before. Because it accepts 
phrases like ‘‘total sales, ' "graph Jan to Mar," 
or "copy this to A10,” etc. In fact, Lotus HAL's 
vocabulary includes English words and 
phrases. So youcancustomize a command 
dictionary of your own— with the words and 
operations you're most used to and most 
comfortable using. 

Since Lotus HAL makes 1-2-3 more access- 
ible for all users, you'lllearn more—in less 
time—about all the capabilities of 1-2-3, 

For instance, if you're presently usingonly 
thespreadsheet, Lotus HAL will show you 
how tocreate graphs and do database func- 
tions—far more simply than ever before. 


Time-Saving Shortcuts, 
Easy-To-Create Macros 


With Lotus HAL, you'll take shoricutsand 
accomplish multi-step tasks quickly and 
easily. So you'll greatly reduce errors—and 
save time. 
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And, with a simple undo" command, 
Lotus HALevenlets you recover from errors 
you ve already made. Soif you' rea novice 
user, you'll learn faster and with greater 
confidence. And if you're an experienced 
user, you can experiment more freely and do 
‘what ifs’’—without fear of having a mistake 
destroy hours of work. 

Lotus HALalsomakes developing macros 
simpler than ever—so simple, in fact, that 
even novice users can create 1-2-3 macros 
with Lotus HAL. And no matter how familiar 
with 1-2-3 youare, you'll benefit from being 
able to write and test macros to make sure 
they do what you had in mind. 


New Power 

Lotus HAL will let you take 1-2-3 as far as 
you need. And if you've been taking it far 
already, Lotus HAL offers you new commands 
that will further enhance your productivity. 

For example, Lotus HAL lets you replace 
items anywhere in the worksheet (even 
within formulas), and create a dynamic link 
betweencellsin multiple worksheets. [t also 
lets you audit your worksheet—so you can 
find mistakes without having to review the 
entire sheet ‘ ‘manually.’ 

Best of all, while Lotus HAL greatly 
enhances 1-2-3’s commands, it doesn't 
changeeither 1-2-3or the worksheet. It's 
always available, butit never gets in your 
way. Апа you сап share data as freely when 
you're usingLotus HALas youdid when you 
were using 1-2-3 alone. 

[n fact, уой сап do everything you've ever 
done with 1-2-3 even better... plus a great 
deal more. 

And since Lotus HAL is partofthe 1-2-3 
system—and the Lotus family—you getan 
unparalleled commitment to customer serv- 
ice and support that will keep you up 
and running. 


© 1987 Lotus Development Corporation. 

Lotusand 1-2-3 are registered trademarks of Lotus Development 
Corporation, Lotus HAL and 1-2-3 Companion are trademarks of Lotus 
Development Corporation. 

Lotus HAL isdistinguished from HAL which isatrademarkef Qantel for 
its Hotel ard Leisure Software. 


System Requirements. 

Latus HAL requires 1-2-3 Release LA. Release Zor Release 2.01 for personal 
computers from IBM? COMPAQ, and AT&T, plus 1-2-3 Certified Compati 
bles: DOS 2.0ur higher, Please referto your | 2-3 package or 1 2-3 
documentation for appropriate hardwareconfigurations and DOS 
requirementsor consult your dealer. 

latus HAL residesin memory with 1-2-3andag s with it; a minimun 
system configuration of 512K is required. 

"Lotus HAM doeesnotoperate with 1-2-3 For the IBM РС} (ROM version), 
IBM PC Convertible or Release ТА for the [BM 3270 PC, 


Make 1-2-3 
even better... 
with Lotus HAL. 


If you are among the two million people 
working with Lotus 1-2-3, you owe it to 
yourself to try Lotus HAL. 

You'll save time...increase your produc- 
tivity on 1-2-3...enjoy new functionality... 
unleash new power. 

You'll see how easily you can execute 1-2-3 


| f и à 
T | commands. Andhowthe ‘‘undocommand’ 
ш 7 canrescue youfromserious errors you've 

f g already made. 


And, you'll do so at aremarkably low price. 
Because Lotus HAL costs only $150. 

Visit your local authorized Lotus dealer or 
if you’re already convinced, simply use the 
coupon below to orderLotus HALdirectly 
from Lotus. 

Or order Lotus HAL(Product No. YM-1377), 
by calling Lotus, toll free, at 


1-800-345-1043. 
-Lotus HAL | 
А 1-2-3 Companion™ that makes 1-2-8 amore 


powerful and accessible productivity tool. 


Corporation, 90 Annex, Atlanta, Georgia, 
30390-0376 or cal! 1-800-345-1043. 


Г] Yes. l'dliketotry Lotus HAL for 30days | 
without obligation. (YM-1377) 

Û Please send more information about | 
Lotus HAL. (Y M-1385) 
Sendme__unit(sJofHAL @ $158each ______ | 
SalesTax** 

Тар а.е are 


LJ I’ve enclosed my check or money order made 
payable to: Lotus Development Corporation. 


Please charge my: VISA ': MasterCard. 


HAL 


— € —— —— V — V ——— € ———À o Á— ce ымм o ЫНЫ 


< Residents ofthe [allowing stiles apply applicable sales tax: CA, DE, 
FL, GA, MA, MD, MI, MN, МО, NJ, NY, ОН. TX, VA, WA. Offer good in 
VU S.A. and Canada only. in Canada make payment by credit card or 
International Postal Money Order. CODsand purchase orders wil] not 
oe accepted. E 


When you purchase Lotus HAL directly from Lotus, take your first 

30 days totry it out. If after days Lotus HAL does not perform as 
described and you've purchased it directly from Lotus, we'll gladly 
give youu full refund, 
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Inquiry 185 


New Quark [PC хе 


Computer 


Base model 5.75" x 8" 


M 


Quantity discounts available 


ПИ 
ө IBMPC® compatible single board 
computer mounts to 51/4” drive | 
e Includes Floppy Disk & Color Graphics | 
CRT Controllers plus more | 


Also includes: Legal BIOS « Boots MSDOS? « Printer 
Port • 2 Serial Ports e 256K RAM e Clock Speed at 4.77 MHz 
e Alohanumerics and Graphics Modes for Color Video 
Controller • Standard IBM® Keyboard Port. 


Options include: 512K RAM e Piggyback VO channel 
ОЕМ Expansion Board • XT-Compatible Hard Disk SCSI 
Interface « Real Time Clock with battery-back-up « Clock 
speedof 9.5 MHz (Twice as fast as a PC) 


The Megatel Quark/PC is for OEM and end user | 
applications that require PC compatibility in a compact | 
single board computer, The Quark/PC BIOS will run most IBM 
PC®software including Flight Simulator and Lotus®. To meet 
your specifications a set of options let you add memory, 
speed and XT-compatible hard disk interface. Not only does 
it SEI mount to a 5*/4" drive it also comes with floppy disk 
and CRI color graphics controllers — all for just $395. 


To order or enquire call us today. Dealer enquiries welcome Megatel Computer 
Technologies (416) 745-7244 150 Turbine Drive, Weston, Ontario MOL 252 

Telex: 065-27453 U.S. Address: 1051 Clinton St., Buffalo, NY. 14206 Distributors: NCS 
Electronics Varese, Italy * SES Electronics Nordlingen, Germany • Perdix 
Microtronics Biggin Hill, UK e Microcomputing Ghent, Belgium * Asp 
Microcomputers Melborne, Australia 


Quarkisa wegisieted trademorkatF. ond К MFG CO LTR. IBM, IBMPC ond PCDOSare registered trademarks о! 
Internotionol Business Machines Gord lotus is a registered trademark ot totus Development Corp MSDOS is о 
registeredirademorko! MicrosottCorp. 


megatel 


UX-BASIC+ 


The profitable way 
to program on XENIX. 


PC/AT DEVELOPMENT SYSTEM $595 


UX-Basic + is the choice of leading UNIX™ corporations like IBM, 
AT&T, NCR and Siemens as well as thousands of professional 
programmers. 
UX-Basic + provides 
ll powertul structured business Basic 
ll C-ISAM" routines for Informix" compatibility 
lll direct access to XENIX system calls 
E Native Code Compiler for highest performance 
(available as partof the Performance System, $795) 


UX-Basic + is available under XENIX on the IBM, Compaq, and other 
PC/AT compatibles as well as on a wide range of UNIX systems. 


СКІ 


| 


See us at Cebit 
Stand *EO6 


HCR Corporation 


130Bloor Street West 
10th Floor 

Toronto, Ontario 
Canada M5S 1N5 


Telephone (416) 922-1937 
Telex 06-218072 HCR TOR 
Fax (416) 922-8397 


UX-Basic + is a trademark of UX Software Inc. XENI Xis a trademark of MicroSoft Corp. 
UNIX is a registered trademark of AT&T in the USA and other countires. С-/5А/М and 
Informix are trademarks of Informix Software Inc. 
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Inquiry 130 


BIX 


you. Is it possible to directly BLOAD a text file into 
memory? I'm thinking af making a very small patch or 
poke(s) to DOS 3.3 in memory to get it to ignore the 
type of file that is specified so that it will load the 
data in the text file straight into memory as if it 
were a binary file. Anyane know how? 

bill.p 


apple/software $445, from jerryh (Jerry Hewett), Fri 
Dec 19 12:56:58 1986. A comment to message 444- 


Yes, it is possible to BLOAD text files from Sloth 3.3 
-— I just wish I could remember what I changed ond 
where to make it possible (we're talking a *long* time 
ago...). Why would you want ta modify Sloth 3.3 when 
ProDOS does that (and a whole lot more!) already? You 
can load *anything* into memory -- even a directory or 
subdirectory! The feature is built into ProDOS. In 
your case, the command would be: 


BLOAD «filename»,TTXT,A$«address» 


Is there a really gaod reason why you haven't dropped 
Sloth 3.5 like a hot rock and moved over to ProDOS? 


opple/software $446, from mdovis (Morgan Davis), Fri 
Dec 19 15:17:47 1986. A comment to message 444. 


I hove the answer for you (it's on a disk I have in a 


program listing). So when I get off BIX, 1'11 list it 
out and report the answer here. (Not that I actually 
use DOS 3.3, mind you. I had to [he says, with this 


sour look on his face] when a client wanted a ProDOS 
and DOS 3.5 version of a utility I wrote. ProDOS is so 
much simpler with its "T" parameter...) 


apple/software $447, from mdavis, Fri Dec 19 13:43:56 
1986. 


Assuming you have "normal" DOS in memory (not relocated 
to the language card or anything) the following POKEs 
will allow you to BLOAD any file. 

POKE -23706, TYPE POKE -235699, TYPE 


where TYPE is one of the following values: 


өө Text file 

01 Integer BASIC program 
02 Applesoft BASIC program 
04 Binary file 

Q8 Special "S" file 

10 Relocatable "R" file 

20 Special "A" file 

40 Special "B" file 


--Morgan 


apple/software $448, from bill.p, Fri Dec 19 15:33:24 
1986. A comment to message 447. 


Okay, thanks for the info. I really appreciate it. 
Why do I need to know this for DOS 3.3, you ask? 
Because I am used to ProDOS and am unfamilior with DOS 
3.3, but a situation came up where I needed to make a 
program compatible with DOS 3.3 programs. 

Don't worry, I am slowly but surely converting over 
to ProDOS....I just wish that more people would do the 
same so I would not have to remember so much stuff for 
BOTH DOS types; I just learn and become expert with 
one... bill.p 


apple/software $449, from bill.p, Fri Dec 19 15:34:52 
1986. A comment to message 447. 


The DOS 3.3 type I have loads itself into the language 
card area of RAM (Pronto DOS), so which memory 
locations do I poke now? 

bill.p 

apple/software $452, from mdavis, Sat Dec 20 14:07:19 
1986. A comment to message 449. 


continued 


designed our V.32 modem 
on e woes | 


A. Codex, we understand that all the speed in 
the world won’t get you anywhere if you can’t depend on 
it. And that’s why we developed our V.32 modem to give 
you 9600 bps full-duplex dial transmission, rivalling the 
reliability of a dedicated leased line. 

Admittedly a pretty big claim. 

But then, it’s really what you'd expect from the rec- 
ognized leader in high speed modems. In fact, more data 
communications professionals prefer Codex than any other 
brand.’ And it's our high speed modem expertise that has 
allowed us to make a modem that not only meets, but 
exceeds the V.32 standard. 

Our V.32 modem uses the same VLSI tech- 
nology and forward error correction scheme 
(Trellis Coded Modulation) as our 
high speed leased line modems that 
reliably transmit data up to 19,200 bps. 

So, you can be sure of continuous 
high quality transmission over a wide 


range of line conditions. This now allows you to cut connect 
time and save money by sending data at up to 9600 bps full 
duplex over ordinary dial lines. 

We've even added a proprietary long haul echo can- 
cellation feature, eliminating both local and distant echoes 
that can plague dial networks. So even if the phone com- 
pany sends your data over satellite links, it arrives intact. 

Plus our V.32 modem includes a soft strap front panel, 
multiple ACUs, a nest card option for maximum space savings, 
and operates in synchronous or asynchronous applications. 

To find out more about the Codex V.32 modem, call 

1-800-426-121 rs Е, От nia enm Ac 
— ept. 707-35, 7 Blue Hill River Roa 

1 Canton, MA 02021-1097. You'll discover 

“її chat when we tell you about a V.32 with 


7 high speed per- 
* formance and COOeCX 
(M) MOTOROLA 


pi ^ reliability, мете not 
blowing smoke. 
Visit us at Interface booth #1032, March 30-April 2. 


"McGraw-Hill's Data Communications Brand Preference study cites Codex as offering che best technology, best price performance ratio. best service organization, and most informative literature for various 
modem, multiplexer and network control product categories. © 1986 Codex Corporation. Motorola and @ are trademarks of Motorola, Inc. Codex is a registered trademark of Codex Corporation. 
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Well, I would suggest, then, that you use normal DOS, 
make the pokes, ond then use DDMOVER (or something 
similar that moves DOS to the language card) followed 
by a Master Create of your disk. That will at least 
allow you to make the changes and make them permanent 
on that one disk. Of course, that meons whatever file 
type you poke for BLOADing will be the only one 

al lowed. 


It might be better to poke the following, if you 
don’t care about any file type error hondling: 


POKE -23587,96 
POKE =-25586 , 254 6 
РОКЕ -23585,234 


This will bypass the file type checking routine. This 
might be best if you’re going to Master Create the disk 
(at least you can BLOAD any file that way). 


I hate DOS 3.3. 


THE CLOCK THROUGH PRODOS 


[Message 377 picks up on a thread dealing with klutch's 
problems with his !IGS.] 


apple/gs.other $377, from klutch (Bruce Klutchko), Tue 


Dec 2 20:39:07 1986. A comment to message 367. 

„++ As it is, I am having trouble accessing the clock 
from ProDOS 1.1.1, and suspect that ProDOS-8 will be a 
help. 


I do find the machine a tremendous improvement over 
my IIe's, as I love the keyboard and the ability to set 
the options on the control panel. My greatest problems 
are xnot* Apple's doing, such as not being able to use 
my DOS 3.3 RAM disk software (on which I was totally 
dependent) for my AE Ramworks card. I may have to 
rewrite the software to ProDOS now. Also, I was very 
much dependent upon using an enhanced AppleWorks with 
the AE desktop expansion. I did buy V2.0, but as of 
yet, of course, this software isn't compatible. 
Therefore, I will still have to run my business on the 
IIe's in the office. But I suspect I wil! be spending 
much of my free time on the IIGS. 


apple/gs.other #380, from robmoore (Rob Moore, Apple 
Computer Inc.), Wed Dec 3 04:47:32 1986. A comment to 
message 377. 


ProDOS-8 will handle the clock for you. If your dealer 
calls his Apple distribution center, he should be able 


to get system disks. If he can't, then go to any other 
Apple dealer and make a copy if you want. I believe 
that AppleWorks 2.0 does expand the desktop in the GS. 
I'm not positive, though, because I don't use 
AppleWorks much. In any case, I hope this helps. Let me 
know if you have other questions. 


apple/gs.other #385, from gs.softteam (Apple Computer 
Inc.), Wed Dec 3 13:43:45 1986. A comment to message 
380. 


The clock is implemented as a function under one of the 
tool sets (namely, the miscellaneous tool set). It 
does not appear in a slot, like the ThunderClock did. 
Nor does it place the time in page 2 locations as the 
ThunderClock did. Under ProDOS-8, the "get time” call 
will access the IIGS clock vio the miscellaneous tools. 
APDA will be the eorliest source of technical 
documentation and development software. 

Ray Montagne (IIGS Software Team) 


apple/gs.other $388, from mdavis (Morgan Davis), Wed 
Dec 3 19:27:50 1986. A comment to message 385. 


ProDOS Tech Note #1 stated that the clock under ProDOS 
will deposit the ASCII time string into page 2. Now, 
under ProDOS-8, this won't happen. What wos the 
rationale behind NOT making ProDOS-8 compatible? P16 is 
fine, but I would think that in order to avoid undue 
problems, Apple should have kept things compatible. We 
can't always trust tech notes now. 


apple/gs.other $393, from gs.softteam, Thu Dec 4 
12:38:51 1986. A comment to message 388. 


The main compatability issue here is that the origina! 
clock (usually a ThunderClock) was implemented os a 
peripheral card. There were no additional slots 
availoble to do this. 


Second, your statement asking the rationale of 
ProDOS-8 not being compatable with P16 is in error. 
ProDOS-8 has been modified to recognize when it is 
running in the IIGS and, thus, will use the IIGS clock 
when possible. ProDOS-8 running in an Apple IIe will 
still run with a ThunderClock. 


ProDOS-16 actually has no call to read time. Since 
new (P16) applications will likely be running in the 
full native environment (16-bit), the application will 
have to moke calls directly to the miscellaneous too! 
set and avoid the additional performance hit if the 


continued 


GANG, SET & UNIVERSAL (E)PROM PROGRAMMER 


High Performance (E)PROM Programmer 
Through years of dedication, BY TEK has achieved the ultimate in device programmers with the System 125. Compare 
FEATURES, Compare PRICE and you'll agree, BYTEK is the #1 CHOICE in (Е)РВОМ Programming Equipment. 


THREE PROGRAMMERS IN ONE: 

И GANG EPROM Programmer: Support for MOS/CMOS 
EPROM/EEPROMs. | 

H SET EPROM Programmer: 16, 32 and optional 64-Bit 


Words 
H UNIVERSAL Programmer: (Optional) Bipolar PROMs, 


Logie iby Devices, 40 pin Micro Computer Devices, 
3 Voltage Devices, 8 and 16 Bit Emulation, and GANG 
adapter with additional 8 ZIF sockets. 


STANDARD FEATURES: 

B RAM: 64K BYTEs, (expandable to 1MBYTE) 
3-Way Device Type Selection: Manually, Auto ID or from Menu 
Stand Alone Operation (includes DATA PATING) 

25 Key Integrated Keyboard, 32 Character LCD Display 
RS232 PC Interface for Terminal Mode 
Parallel Printer Port 

Computer Remote Control 


MADE IN THE U.S.A 
DISTRIBUTOR INQUIRIES WELCOME 2| иш Mastercard or Visa Welcome 


. LDAN | А 
ORDER TODAY: n EI EUR ML 
In FL: (305) 994-3520 | 


Telex: 4998369 BYTEK 


CA Sales Office: 
(415) 487-4694 


Model: S125-GL 
Shown with optional PROMCel. 
UV Erasers from $67 


BIVITIEIK Instrument Systems Division • 1021 South Rogers Circle « Boca Raton, Florida 33431 
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Inquiry 46 


FOR PEOPLE WHO — 


ANT MORE, BUT AREN'T WILLING. 


TO PAY THE PRICE, 


Citizen™ just took all the features of a high-end printer and 
made a small change. 

We put them intoa low-end printer. The Citizen 120D. 

We created a dot matrix printer with more features апда lower 
price than any other printer in its class. One that produces clean, pre- 
cise letters at a draft speed of 120 cps, with superior correspondence 
quality at 25 cps. 

e added am extras, like a 4K-byte buffer, proportionally 
spaced printing, fu Il graphics capabilities, and a unique paper loading 
system that's a small wonder. And we gave it the ability to survive the 
longrtm with most leading computer systems. 

Because after 50 years of placing a world of precision on your 
wrist, ure come to realize something. Good things do come in 

athe ноп, call 1-800-556-1234 Ext. 34. Orin 
бай па, call 1-800-441 2345 Ext. 34. 

pir dias Never has 
som eno to 5o marn 
реи] 7 


icc. VE Cus ле. — ааыа аы 
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cal! were to be made through P16. If P16 had 
implemented the time calis, then P16 would have ended 
up making the tool call. It’s just faster to let the 
application do it itself. 

Ray Montagne (IIGS Software Team) 


apple/gs.other #394, from delton (Don Elton), Thu Dec 
4 17:55:04 1986. A comment to message 3593. 


I think Morgan's point was that the ProDOS-8 GS clock 
driver doesn't put the date/time string at $200 like 
the ProDOS driver does on a IIe with a ThunderClock. 
Software that depends on the Apple-documented policy 
that all user clock drivers put the time date string in 
ASCII at $200 would thus fail on the IIGS because of 
the difference between the Apple software specs and the 
apparent performance of the Apple driver. 
apple/gs.other #395, from mdavis, Thu Dec 4 18:41:42 
1986. A comment to message 395. 


You misread my message. What I said was, since ProDOS- 
16 cannot run on an Apple Ile, Apple IIc, or Apple II+, 
I felt as though the clock incompatiblll!ty was not an 
issue. However, since Apple made it clear in Tech Note 
#1 that you'll get an ASCII string of time data into 
page 2 whenever you use the "get time" call, I would 
have at least expected the 8-bit (ProDOS-8) to adhere 
to this in order to avoid problems for existing Apple 
II software being used on the GS in emulation mode. 
it is, I now have to rewrite the clock routines in a 
few of my programs so that it will work correctly on 
the GS in emulation mode. It was nice having most of 
the work done for you; but now I'll! have to unpack 
those damn date bytes (which isn't anything new to me) 
and write an algorithm to calculate the day of the week 
from that information, and so forth. My "time" routine 
will probably quadruple in size. 


As 


When it comes to problem solving, the 
APL*PLUS System is the undisputed leader. 

That's because the APL*PLUS System 
works with you. It goes far beyond what 
application software like Lotus® or dBASE9 
could possibly everoffer. And, it won't tie 
you down with the details of standard 
programming languages. 

The APL*PLUS System is a personal 
language, with productivity features that 
help you concentrate on getting answers, 
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rather than struggle with intricate calcula- 
tions and modeling. 

With it you can manipulate tables of 
numbers as easily as single numbers and 
get quick results from your computer using 
short, simple statements. 

When you've reached the limits of 
other packages, move up to the APL*PLUS 
System. It's a powerful and flexible tool 
that grows with you as your needs become 
more sophisticated. With over 200 built-in 


apple/gs.other #397, from gs.softteam, Thu Dec 4 
20:06:52 1986. A comment to message 3595. 


ProDOS-8 supports the IIGS clock as the ProDOS "get 
time" ($82) mli call has always been documented. 
Applications executing "get time" receive the time in a 
hex format in the BF-hundred page ($B8F90-$BF92). I 
don't have Tech Note #1 right now, but I think it 
describes installing a clock driver into ProDOS, and 
not how ProDOS returns the time. I will get a copy of 
the tech note and try to clear up any discrepancies. 
Stay tuned.... 

Ray Montagne (IIGS Software Team) 
apple/gs.other #400, from mdavis, Fri Dec 5 03:58:47 
1986. A comment to message 3597. 


You're partially correct. Tech Note #1 details the 
global page date bytes, but also discusses how you will 
get a string of ASCII characters into the input buffer 
whenever "get time" is executed. 


:—) 


Have I ever 
BOOTING THE /RAMS DISK 


apple/gs.other $405, from mdavis, Sun Dec 
1986. 


lied to you, Ray? 


7 05:58:12 


Is there a set of commands that will let you "boot" 
/RAMS as if it were a real disk-storage appendage on 
the GS? Since it's mapped to slot 5, drive 2 (or 
wherever, drive 2), can this be done? If not, is 
just a limitation of ProDOS-8, or is it also true 
ProDOS-16 (or with the hardware itself)? 


that 
with 


apple/gs.other #406, from delton, Sun Dec 7 07:07:02 


1986. A comment to message 495. 
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applications—like graphics, report 
have all the tools at your fingertips to 


impossible problems. 
Best ofall, the APL*PLUS System 


you're already using—like databases, 
spreadsheets, and graphics packages. 
The APL*PLUS System also makes it 
easy to link those packages that aren't 


A Personal Language 


quickly and easily solve those seemingly 


interfaces well with software packages 
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You can boot from the RAM disk, slot 5. Go to the 
"slots" section of the contro! panel and keep hitting 
--» until "RAM disk" comes up. /RAM5 is stil! mapped 


to slot 5, drive 2, but it boots from there instead of I found my previous explanation. See apple/gs.flames 


кале чы a ШШ te pees d Rit capac! $287 for more information on SmartPort device mapping. 
M 
and you probably have to use FILER first to format the Ray Montagne (IIGS Software Team) 


disk (so boot code gets written). I haven't tried it 
without this latter step, since the Apple Memory 
Expansion card (slinky card) has this same requirement 
and it probab!y applies to the IIGS as well. 


appie/gs.other $409, from gs.softteam, Sun Dec 7 
13:17:23 1986. A comment to message 408. 


apple/gs.flames $287, from gs.softteam, Sun Nov 2 
14:15:24 1986. A comment to message 284. 


I have been waiting for this one to show up and was 

———————————— sure it would. If you count the number of devices 

apple/gs.other $407, from delton, Sun Dec 7 07:07:46 supported on the IIGS and the number of internal slots, 
you see that there are more devices than slots. 

There's also an option to boot from ROM disk but I 


don't know where that one tries to boot from. ba] Serial port 1 
2| Serial port 2 
apple/gs.other #408, from gs.softteam, Sun Dec 7 H 80 column card 
13:00:48 1986. A comment to message 406. 4| Mouse 
BH Smar tPort 
Close, but not quite. When you set the boot device to 6| Disk J 
RAM Disk at reset, the RAM disk is assigned unit 1. B AppleTalk 
The 3.5-inch drive that was unit 1 will be unit 2. The 8] RAM disk 
Apple IIGS works like all other Apple II products in [9] ROM disk 
that you can only boot from unit 1 in any given slot 
containing a block device. This being the case, the only way we could support 
the RAM disk and ROM disk was to logically insert these 
In order to accomplish booting from various devices devices into the SmartPort device chain. Boot devices 


in slot 5, the assignment of unit numbers to devices is can only boot off the first device in any given port. 
based on the control panel setting for the boot device. When dealing with SmartPort, we have 3 bootable devices 


When set to boot off "Slot5" or "SCAN," booting will (Slot5, RAM Disk, and ROM Disk). In order to support 
occur off the 3.5- inch drive closest to the computer booting off of any of the 3 different types of devices 
(unit 1). When set to boot off the RAM Disk or the ROM on SmartPort, the logical arrangement of devices has to 
disk, whichever of these devices is selected and change, depending on the boot configuration set in the 
installed will be assigned unit 1. A detailed contro! panel, so that the boot device is moved to the 
explanation of device-mapping on slot 5 has already first device in the chain. SmartPort does this at boot 
been offered on this forum, but I don't remember what time by assigning unit numbers to SmartPort devices in 
message number. You may want to search for it. a two-stage process. First, unit numbers are assigned 
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Тһе APL* PLUS’ System and Yo 


Ш 
currently talking with each other. Put the power, speed, and flexibility Probiem-Solving at the Speed of Thought 
With all this problem-solving power, of the APL*PLUS System to work for 
it's no wonderSTSC's APL*PLUS System you. See your local dealer today to get STSO, Inc. 
is the personal choice of so many business your APL*PLUS System. If they don't 2115 East Jefferson St. 
professionals—financial planners, have it, refer them to STSCor call STSC Rockville, MD 20852 
business analysts, actuaries, scientists, toll-free, (BOO) 592-0050. mem | ——— 
mathematicians, engineers, statisticians, In Maryland or Canada, (301) 984-5123. Inc. PLUS*WARE is a trademark of STSC, Inc. Lotus 
and consultants. Especially since the and dBASE are registered trademarks of Lotus Devel- 
APL*PLUS System is available on a full opment Corporation and Ashton-Tate, respectively. 
range of computers from desktops to Available nationally through Softsel, Micra Central, and TM 
mainframes. distributors worldwide. Dealer inquiries welcome. A PLUS x WARE PRODUCT 
Inquiry 354 ©1986 STSC, Inc. 
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in ascending order, starting with the RAM disk, ROM 
disk, and then the Smar Рог{ devices such as AppleDisk 
3.5 & UniDisk3.5. Once all devices have had their unit 
numbers assigned, the second-stage assignment tokes 
place. During the second stage, the boot device is 
moved to unit 1 (the first device on the chain) and all 
devices that were ahead of the boot device in the 
first-stage assignment are moved behind that device in 
the second-stoge assignment. This is how your device 
list im ProDOS can appear different for various boot 
"configurations. ProDOS 1.1.1 only supports two devices 
per slot. When using a RAM Disk and two 3.5- inch disk 
drives with slot 5 set as the boot device (or scan, for 
that matter), the first physically connected 3.5- inch 
drive will be unit 1, the RAM Disk will be unit 2, and 
the second physically connected 3.5-inch disk drive 
will be unit 3. Since ProDOS 1.1.1 only supports 2 
devices per slot, one of the devices will be lost. But, 
alas, we anticipated your frustration and mapped the 
second two SmartPort devices into slot 2 when using 
ProDOS-8. This means that with ProDOS-8 your second 
3.5-inch drive would appear in slot 2, drive 1 of the 
ProDOS device list. You can recover lost devices on 
ProDOS 1.1.1 applications by copying ProDOS-8 onto that 
disk. ProDOS-16 will recognize SmartPort devices and 
will list all SmartPort devices as slot 5 with the 
appropriate unit number. 


I hope this explains the missing device problem. It 
has been pretty confusing to most everyone at Apple, 
too. 

Ray Montagne (IIGS Software Team) 
apple/gs.other $410, from mdavis, Mon Dec 8 01:26:03 
1986. A comment to message 406. 


> Go to the "slots" section...and keep hitting --> 
>until "RAM disk" comes up. 


(I don't have a 
so I can't visualize the rest of the 


Yeah, yeah, yeah....and then what? 
GS in front of me, 
procedure.) 


While at Jerry's place a few days ago, we used 
UniCopy to move an entire 3.5-inch disk to /RAMS for 
booting and using from there. Much faster, of course, 
than the AppleDisk 5.5. Rather than 44 seconds to boot 
P16, it takes less than half that time. 
apple/gs.other $412, from delton, Mon Dec 8 19:18:52 
1986. A comment to message 410. 


Okay, after "RAM disk" comes up as the startup slot, 
you hit return to accept and then move to the quit bar 
to get out of the contral panel. Next time you boot, 
the system will boot from /RAMS instead of whatever was 
previously set up. 


BASIC 


Topics in this excerpt include the degree of support for windows and 
mouse devices in QuickBASIC 2.0 and Turbo BASIC, and solutions to a 
variety of programming problems. 


WINDOWS AND MICE IN BASIC 


basic/newbasics $406, from shalom (Sholom Hamada), Sat 
Dec 27 21:19:56 1986. 


I have a question about Microsoft's QuickBASIC and 
Borland's upcoming Turbo BASIC. Why won't they 
implement some windowing and mouse commands in BASIC 
proper? Microsoft BASIC for the Mac contains such 
commands as MENU (to create and interface with pull- 
down menus), mouse functions (to get mouse coordinates 
and values), DIALOG (to create and interact with diolog 
boxes), WINDOW (to open actual windows, not just to 
redefine x,y coordinates), EDIT FIELD, etc, etc. If it 
can be done for the Mac, why not for the PC? 


I assume, af course, that these commands need 
interfacing to some windowing system. Well then, why 
can't QuickBASIC interface to Microsoft's own Windows? 
And if Borland could create such a sophisticated user 
interface for *developing* TurboBASIC programs, then 
why can't they allow BASIC programs to utilize those 
facilities? 


Is there some difficulty in implementing this that 
I'm nat aware of? Is there some company that sells 
QuickBASIC code for doing these things? Is there some 
way of interfacing these BASICs ta Windows, GEM, etc? 


basic/newbasics $407, from btonkin (Bruce Tonkin), Sat 
Dec 27 22:00:32 1986. A comment to message 406. 


I can only offer my suspicions concerning these 
questions, but I think they're probably reasonably 
close. 


1. Windowing techniques are pretty difficult to write 

without making some assumptions about the hardware. 
So, if you want a general-purpose access to windowing 
environments, it's going to mean a fairly hefty 
library. Now: QB sel Is for $99, and TB will sell for 
$99.95. I'll bet thase libraries could be sold for 
more than the $99, all by themselves. Certainly, the 
Pa C package with links to Windaws sells for about 

400. 


2. MS and Borland ore both assuming (probably 
incorrectly — certainly incorrectly in my case) that 
developers aren't going to use BASIC, but C or Pascal. 
So, windows is offered on those languages and not on 
BASIC. 


5. Windows support under BASIC would mean a different 
calling convention thon for C. The parameters are 
passed in a different order. That would mean either 
changing BASIC or having a different version of windows 
for BASIC developers, with twice the support 
requirements as for the current package. 


4. How much of a market is there for windowing 
environments? Is there enough of one to go beyond the 
support furnished in C? MS may hope that Windows 
catches on in the MS-DOS market, but I see no signs 
that it has, or will ever do so. If it does, fine; you 
can bet MS will support it on all their products, one 
way or another. If it doesn't, or unti! it does, why 
commit resources to it beyond what is currently in 
place? 


You moy guess from my comments that I don't think 
much of windowing environments. You'd be right. My 
impressian is that they demand a great deal af 
overhead, a faster processor than is present in most 
current micros, and a lot of work to get going 
correctly. My personal opinion is that they offer 
nothing to the user and shauld be avoided whenever and 
wherever possible, but that's just my PERSONAL opinion. 
My impressions (as opposed to my opinians) are fairly 
widely held in the industry. 


There are, of course, a few misguided souls who 
disagree with my opinions. :-) 


basic/newbasics $408, from Ikraft (Larry Kraft, Borlond 
International), Sun Dec 28 02:11:22 1986. A comment to 
message 407. 


As we did with Turbo Pascal, Turbo BASIC will have a 
wide range of source-code Toolboxes that will give you 
additional program capabilities. There are add-on 
products for BASIC. One company is Crescent Software 
in Connecticut. Ethan Winer has a BIX account, so you 
might get ahold of him. 


EGA SCREEN DUMPS 


basic/programming #305, from jhuguenard (John 
Huguenard), Tue Dec 9 00:50:20 1986. 


continued 


Why Do They Look 
O Different But Cost 


About The Same? 


This is Toshiba 24 pin letter quality. 


This 


S2 Р 
5 v 


When we developed the P321 and 
P34le 3-In-One™ dot matrix printers, we had 
just two goals in mind. 

ouperb 24-pin letter-quality reproduc- 
tion. And a price that's as close as possible to 
standard 9-pin models. - 

One look at the print sample shows you 
we succeeded. So will one look at the price. 

In fact, we were so successful, we gave 
these 24-pin printers with the 9-pin price a 
special name: The Affordable Class. 

And we included features — starting 
with type font cartridge capability —that put 
them in a class by themselves. 

Both the Toshiba P321 and P34le 
printers produce letter-quality documents at 
72 CPS, drafts at 216 CPS and high-resolution 
graphics at 180 x 360 dpi. 

Each printer has our industry-standard 
P351 command set for more sophisticated 
word processing and high-resolution graphics. 

And each printer has standard applica- 
tion compatibility with the entire IBM PC? 
line of products. 

Options include downloadable 
disk capability and type font car- 
tridges for an unlimited range of type 
styles, a one- or two-bin sheet feeder 


P321 


7 pin printer 


qualitwv. 


as well as continuous forms tractor feeder. 

The affordable and compact P321: ЇЇ 
youre keeping an eye on the bottom line, wed 
like to direct your attention to our P321. When 
It comes to virtually all business and corre- 
spondence needs, it fills the bill nicely. 

You ge et letter-quality reproduction in a 
printer that looks great on the bottom line. 

The affordable extended-carriage P341e: 
If you need to do full-size spreadsheets, you 
need our wide-carriage P341e. 

Like the P321, the P341e uses our 
24-pin printhead that lasts up to four times 
longer than other printheads, and has made us 
the number one seller in the business. 

So buy a Toshiba Affordable Class P321 
or P34le printer today. 

You'll get letters that look perfect every 
time at no extra cost. 

For the Toshiba printer and computer 
dealer nearest you, call 1-800-457-7777. 


1. IBM PC is a registered trademark of International Business Machines Corporation. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America. Inc., Information Systems Division 
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Its simple. 

With Intels Inboard” з86/АТ 

It fits right into your IBM*AT or 
compatible, and gives you all the per- 
formance of a 386 system. 

Without having to buy a 386 sys- 
tem. (Which, if you've priced one lately, 
is about three times as expensive) 

Inboard 386 is based on the revo- 
lutionary 32-bit, 16 MHz 80386 chip 
we invented. So itll work with all the 


software you've got sitting on your 
desk. As well as any add-in boards you 
may have hiding in your computer— 
like, just for instance, the Above" 
Board. Which we also invented. 

Inboard 386 lets you whiz through 
recalcs with Lotus" 1-2-3- And it 
makes your network server serve you 
even faster In fact, it'll make any 
program serve you faster. 

And with 386 control software, 


Inboard and Above are trademarks and Intel a registered trademark ofIntel Corporation. IBM is a registered trademark of International Business Machines Corp. Lotus and 
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you сап take advantage of exceptional To find out more, check with 1 | 
multitasking capabilities. Like put- your favorite computer dealer 
ting together a presentation while or call us at (800) 538-3373. 
your computer 15 downloading data. And see why Inboard 386 
(A slightly more efficient way of beats the system. 
doing business) а 
Don't forget our five-year 
warranty. Or toll-free technical I | 
support line. 


1-2-3 are registered trademarks of Lotus Development Corp. ©1986 Intel Corporation 
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Inquiry 82 for End-Users. 
Inquiry 83 for DEALERS ONLY. 


construction 
D Gold-plated contacts 
D All pins switched 
And now. backed by a 
lifetime warranty. 

Visit your local DATA 
SPEC dealer and see our.. 
fuli line of slim style data 
switch boxes and other 
computer accessories. 


THE ULTIMATE IN COMPUTER ACCESSORIES 


A DIVISION O F ALLIANCE RESEARCH CORPORATION 


20120 Plummer Street * P.O. Box 4029 © Chatsworth, 
CA 91313 © (818) 993-1202 
in Japan: Call Data Spec Japan LTD., Tokyo, Japan, Tel. (03) 774-7741 


FIGURE IT OUT 
FOR YOURSELF 


If you can figure out this puzzle, you may be able 
to qualify to join MENSA, the society for people 
whose intelligence is at or above the 98th 
percentile on a standard “IQ” test. 


Below are four views of tbe same 
alphabet block, which bas a different 
letter on each of its six faces. What is 
tbe missing letter in view D? 


N? Ve KIC 


TO: MENSA 2626 East 14th St. 

Dept BY87, Brooklyn, NY 11235 

L Send brochure, telling how I may already have 
qualified. 

О TII take the at-home test. Enclosed is $9.00 (Check 
or money order in U.S. funds, only, please). 


Name 3 

Address 3 

City/State/Zip < 
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I need help again оп my current program. Two problems: 
1) Is there a public domain program (utility) that will 
allow EGA graphics screen dump to an IBM graphics 
printer or equivalent? 2) Is there a way to chain to a 
nonBASIC (QuickBASIC in this case) .EXE or .COM file 
(e.g., a Turbo Pasca! program)? 


basic/programming #306, from dmick (Dan Mick), Tue Dec 
9 01:04:45 1986. A comment to message 305. 


You can't *chain* to a non-BASIC program, but you can 
"RUN" or "SHELL" it. Na help on the first one, though. 


hosic/progromming #307, from barryn (Barry Nance), Tue 
Dec 9 01:11:49 1986. A comment to messoge 305. 


There's a public domain "Print Screen" progrom in the 
Listings conference. It’s in the ibm.lib area, and 
it's called "prtsc.Iqr". It contains source code, .doc, 
and .com files for a print-screen TSR program that is 
designed for Okidata 92/93 printers *without* the IBM- 
compatible Plug-'N-Play kit. 


I'm sure you can modify it to do EGA graphics on an 
IBM printer, if you know a little assembler. 


FINANCIAL CALCULATIONS | 


basic/programming #201, from alf (Eric Klein), Wed Dec 


3 10:22:18 1986 


I need to find the annual percentage goin based an the 
initial price, the final price, ond the amount of time 
that has passed by. For example, something that was 
worth $100 twa yeors ago and is worth $121 today would 
hove an annual percentage gain of 10 percent. $100 * 
1.1* 1.1 = $121. Does onyone know the correct 
formu!a? Eric Ki len 


Note: The answer lies in a BASIC finance program that 
is provided with Apple II computers. (Or, at least, 
used to be.) Unfortunotely, I no longer have this 
program. 


basic/programming $302, from btonkin, Wed Dec 3 
25:21:34 1986. A comment to message 301. 

It all depends on how often you're compounding. The 
answer to your question would come from a little 
subroutine that looked like this: 


XsFINAL/INITIAL RATEs100«*((X(1/PERIODS))-1) RETURN 


where “final” is the final valuation, "initial" is the 
initial valuation, "periods" is the time period over 
which interest is to be calculated, and "rate" is the 
interest rate per period (normally, per yeor). This 


calculation implicitly assumes that interest is 
continuous!y compounded and would hove to be altered if 
the interest would be compounded at fixed intervals 
(quarterly, monthly, semi-annually, or annually). In 
that case, the formula would be more complex. 


If accuracy is important, I suggest all variables be 
made doub/e-precision. 


PASCAL 


This month's excerpts include questions about data file integrity and 
security using Turbo Pascal, and a discussion of writing to the lower 
right corner of the screen without scrolling. 


continued 
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Problem: Mysterious Data Loss 


Static Danger is Everywhere. Your 
data is vulnerable to loss from an 
unseen enemy-static electricity! Even 
small static charges could cause sudden 
mysterious data loss from your diskette. 


And static lurks everywhere. Just walk 
across a carpeted floor and you build 
up a static charge of up to 1,500 volts— 
enough to ZAP your data. 


Verbatim • 1200 WT. Harris Blvd. • Charlotte, N.C. 28213 • 800-538-1793 


Solution: New Verbatim DataHold 
Protects when Static Strikes. 


Its DataHold or Data Loss. DataHold 
is Verbatim’s ingenious diskette liner 
that disperses damaging static charges 
instantly. Compare DataLife to other 
popular brands which retain static 
charges up to four minutes and your 
choice should be obvious. 


DataHold, available exclusively from L^ |. 
Verbatim DataLife, for unsurpassed inn —— _ 
data protection. After all, it’s your Y 7 ө _ 
choice, DataHold or data loss. erbatim. 
A Kodak Company 
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Inquiry 158 


KEYTOPS—kKits to support most software, including: 
—— PC to 5251 $21.95 — DisplayWrite3 $21.95 
___РС іо 5520 $29.95 WordPerfect 4.1 $29.95 


Real-Time Multitasking Executive 


B No royalties 

B Source code included 
п Fault free operation 

ш Ideal for process control 
= Timing control provided 
B Low interrupt overhead 
ш Inter-task messages 


Options: 


ш Resource Manager 
ш Buffer Manager 
ш Integer Math Library 


AMX isTM of KADAK Products Ltd 
CP/M-80 is TM of Digital epi eae 
IBM, PC DOS areTM ot IBM Cor 


а Language Interfaces: 
C Pascal 


PL/M Fortran 


m DOS File Access : 


CP/M-80 
IBM PC DOS 
(604) 734-2796 


ЖЕ KADAK Products Ltd. Telex: 04-55670 


F 206-1847 W. Broadway, Vancouver, B.C., Canada  V6J1Y5 


$ 800 US 
950 


AMX for 8080 
8086 

6809 950 

68000 1600 

Manual {specify processor) 75 


e Eliminate Confusion 
* Reduce Training Time 
e Increase Productivity 


Need Custom Keytops? 
Call us at 602 634-7515 


ıyooleon 


CORPORATION 


P. O. Box 201, Dept. BY, 
Cornville, AZ 86325 


KEY EXPANDERS 
— FULL KIT $21.95 

—MINI KIT $10.95 
L] Black [] Gray 


Touchdown" key expanders enlarge small, critical 
keys (Return. Shift, Backspace, etc ) on the IBM 
PC and look-alikes to full-size, AT-style keys. Full 
kit has 12 separate expanders. Mint-Kit: Enter/Ret, 
both shifts, backspace. All kits support LED where 
needed. Must specify keyboard 

Language conversions availabie! O Send me FREE INFORMATION 
Specify Keyboard Make/Model: 
Name 
Address 
City St. Zip 
O VISA О мсж, 

Visa or MC orders: 602 634-7515 


ORA 


Exp. 
Same Day Shipment • U.S. Postage Paid Pad g 
Шш шш шш -— кт 


Inquiry 135 for End-Users. 
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Inquiry 136 for DEALERS ONLY. 


BIX 


FILE SECURITY TECHNIQUES 


pascal/turba #2283, 
13 12:48:11 1986. 


from prez (Pres Tuesley), Sat Dec 


I have an application written in TP that colls up o 
remote database, transmits some information to it (one 
"record" at a time), and gets back updoted informotion. 
I am having problems with line noise ond ather glitches 
confusing the program and causing it to lock up or 
crash. Until I moke this program bulletproof, how can I 
insure the integrity of the disk file I am saving this 
info to? I find that if the progrom crashes without 
closing the file, the directory doesn't get updated ond 
ALL of my information is lost. I understond thot I can 
close the file after every entry is added, but this is 
also VERY slow d have been told). Since I am using 
Concurrent DOS (nee Concurrent CP/M), I don't hove the 
ability to duplicate my file handle ond close thot, 
like MS-DOS can. Has anyone out there solved this 
problem before? 


pascal/turbo #2284, from bbrown (Bob Brawn), Sat Dec 13 
15:00:50 1986. A comment to message 2283. 


Pres, what's the load like on the database end? And 
how long does it take to send a record? If you're the 
only user, or if the machine is lightly looded, and if 
you can overlap (buffer) your communications, then it 
might not make any difference that closing ond 
reopening o file is a time-consuming operation. If 
closing/opening takes less time thon sending the next 
record, it's invisible to the remote (sending) end. You 
probably also want to put a checksum on each record ond 
reject those where the checksum doesn't match when the 
record gets to the other end. There's a 
telecommunications conference on BIX where o lot of 
this kind of stuff is discussed, but I'm not a member, 
so I can't point you to the right area. You might want 
to just wander over there and ask your question again. 


pascal/turbo #2289, from jimkeo (Jim Keohane), Sot Dec 
13 13:34:41 1986. A comment to message 2284. 


Pres, the receiving program should be able to detect 
loss-of-carrier, or garbage-on-line, or time-out, and 
then close the file at that point. The garbage-on-line 
condition can be detected by some simple protocol, like 
a checksum, appended to eoch transmission. If the 
checksum does not match what was received, you xmight* 
want to have the recieving program request that the 
transmission be repeoted. After o number of 
unsuccessful retries, assume it’s hopeless and close 
the file. - Jim 


pascal/turbo $2290, from barryn, Sat Dec 13 13:59:42 
1986. A comment to message 2283. 


I think a good, fast, CRC-based protocol is what you 
need. Wont one already coded in Turbo? Join the 
pc.bix conference, look at the read.me topic to see 


which message in the source.code topic is the 
BIXMODEM.INC file (I forget which it is), ond then 
copture that message from the source.code topic. 


[Editors note—B/XMODEM.INC, copyrighted by Barry 
Nance, is almost 1OK bytes long, too long to print here. 
Barry has, however, granted permission for us to include it 
on BYTEnet Listings (see page 4) and on this issues listings 
disk (see insert card following page 352).] 


WRITING TO THE LOWER RIGHT CORNER 
poscal/turbo $2291, from bbrown, Sot Dec 13 22:50:23 
1986. 


If you (read I!) use WRITE (not WriteLn) to put a 
charocter in the bottom right corner of the screen, or 
a window set with the Window procedure, the screen or 
window rolls up. Is there a way to avoid that? 


continued 


© 1986 AT&T 


From the United States you can call just about 
anywhere in the world through the vast, reliable 
AT&T Long Distance Network. 

So, whether you’re doing business near the corn 
fields of Kansas or the rocky coast of Maine, the 
AT&T Long Distance Network is virtually as close 
as the nearest phone. 

And, you can always count on the nationwide 
AT&T Long Distance Network’s quality service. 
Providing you with fullservice AT&T long distance . 
operators ready to help place calls or give credit for 
misdialed long distance numbers. 

And, whether you're traveling around the coun- 
try or to many foreign locations, it’s reassuring to 
know you have the AT&T Card. 

Use the AT&T Card to plug into the AT&T 
Long Distance Network. To order your AT&T Card 
today, simply dial 


1 800 CALL ATT, Ext. 229. 


m 


AT&T 


The right choice. 
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SWITCHING POWER SUPPLY 


ı For PC-AT 220W iFor PC XT 135W, 155W 


а. 5V/7A, 4-12V/1A, -5V/1A 
b.: 5V/10A, +12V/1A, —5V/1A 


Рог TV GAME 
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CHUNG YU ELECTRONICS СО., LTD. 
P.O.BOX 30-535 TAIPEI, TAIWAN, R.O.C. 
FAX, 002-886-2-3971968 TLX,24451 CYELEC 
TEL, 002-886-2-3918100, 3414596 


UNITED STATES BANKRUPTCY COURT 
DISTRICT OF MASSACHUSETTS 


In re ) 


SUPPRESSION DEVICES CORP. f/k/a 


) 

) No. 84-681-JG 
ELECTRONIC PROTECTION DEVICES, ) 

) 

) 


(Chapter 11) 
INC., 
Debtor 


NOTICE OF ORDER ESTABLISHING 
BAR DATES FOR WARRANTY CLAIMS 


PLEASE TAKE NOTICE that an Order Barring Warranty Claims and Providing for 
Notice of Same has been entered and pursuant to said Order: 

1. That. except as otherwise specifically provided in this Notice, any and all claims 
by any person or entity ("Claimant") against Debtor (i) arising from any warranty 
express or implied of products sold by Debtor to anyone prior to February 20, 1985 
(“Debtor's Producis^'), and (ii) regardless of when or whether Claimant purchased the 
given пет of Debtor's Products directly from Debtor or from some other vendor (the 
"Warranty Claims"). are forever barred and may not be the subject of any action in thís 
or any other forum. 

2. That Claimant may select either Option A orOption B below (but not both), and 
selection of one Option shall operate as an irrevocable bar to invocation of the other 
Option: 

OPTION A 

If Claimant wishes to preserve whatever rights it may have to obtain any one or more 
of the following remedies (the “Normal Course Remedies"): (i) repair; (11) replacement; 
(11) payment or other value (as by repair of computer equipment damaged by failure of 
Debtor's Products) of up to a maximum amount of $2,500 for each Warranty Claim under 
Debtor's performance warranty, Claimant must deliver written notice of its Warranty 
Claim with proof of actual damages to Electronic Protection Devices, Inc., a Delaware 
corporation, 35 Dunham Road, Billerica, Massachusetts 01821 (" EPD-Del"), so that 
such written notice and proof are received by EPD-Del at the foregoing address before 
5:00 p.m., EDT, June 30, 1987. 

OPTION B 

If Claimant wishes to preserve whatever rights it may have to obtain any form of 
relief other than the Normal Course Remedies specified in Option A, Claimant must file 
a proof of claim against the Debtor before 5:00 p.m., EDT, April 15, 1987 with Clerk, 
United States Bankruptcy Court, 1101 Boston Federal Office Building, 10 Causeway 
Street. Boston, MA 02222-1704. 

3. That nothing in this Notice shall be deemed to constitute EPD-Del as, or to imply 
that EPD-Del is, a successorto the Debtorgenerally responsible for Debtor's liabilities. 
EPD-Del is hereby assuming no debts, liabilities or other obligations of Debtor other 
than Warranty Claims seeking the Normal Course Remedies set out in Option A above, 

Debtor estimates that on or before March 31, 1985, end users had purchased more 
than 95 percent of Debtor's Products (which are not to be confused with those products 
that have been sold or are being sold now by the Delaware corporation known as Elec- 
tronic Protection Devices, Inc., and referred to herein as EPD-Del). Any purchaser who 
believeshepurchasedone of Debtor's Products and may thereby be affected by said 
Order is urged to respond to this Notice regardless of the date of his purchase. For further 
information, call or write Debtor's attorney, Peter Nils Baylor, Esq., Nutter, McClennen 
& Fish, 600 Atlantic Avenue, Boston, MA 02210, phone (617) 973-9700. 


a 
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pascal/turbo #2292, from dondumitru (Donald Dumitru), 
Sat Dec 13 23:18:42 1986. A comment to message 2291. 


What is happening is this: The Turbo Write and WriteLn 
procs use the BIOS TTY-Write function for their output. 
The problem is in the BIOS routine. The only way around 
it involves using a different system for screen writes. 
You could create your own user-written I/O driver for 
ConOut. See page 209 in the TP manual. You would need 
to do your own handling for the cursor. (Does oll this 
make sense, or do I need to go into more detail?) 


P.S. It is certainly possible to handle the bottom 
right corner as a special case - hmmm. 


pascal/turbo #2293, from barryn, Sat Dec 13 23:23:52 
1986. A comment to message 2292. 


I think you're on ta something, Don. If only a certain 
message from a program can ever appear on line 25 (and 
cause the scroll when it "touches" column 80), then 
maybe something besides Write() should be used to put 
that message on the screen in that location. Use 
Write() for everything else, but do something special 
for the bottom right carner. 


pascal/turbo $2294, from dondumitru, Sun Dec 14 
09:56:08 1986. A comment to message 2293. 


Actually, I was thinking that you install a new ConOut, 
in which you look at where the character will be 
printed. If it is in the bottam right corner, then use 
the BIOS Write-Character/Attribute-at-Cursor-Position 
routine; otherwise, use the TTY-Write routine. Now that 
I think about it, I'm not so sure that Turbo *does* use 
the TTY-Write routine. TTY-Write doesn't let you give 
it an attribute; it uses the attribute that is already 
in that cursor position. Ack. Anybody brave enough to 
go trace through it? I guess I ат... 


But yes - if possible, the best choice is to use some 
other screen-writing technique for the lost line only. 
(Assuming it is reasonable....) Could we have some more 
info on the application? 


pascal/turbo #2297, from dondumitru, Sun Dec 14 
10:32:52 1986. A comment to message 2294. 


Well, I *was* wrong when I said Turbo used TTY-Write. 
It uses BIOS call INT 10h, AH-09h (Write Attribute/ 
Character at Cursor Position). Turbo does all the 
cursor positioning itself. What happens is this: It 
writes a character, then positions the cursor to the 
position after the written character. Then, if the 
cursor is beyond column 80 (or whatever the installed 
width is), it increments the cursor row. Then, if the 
row is beyond row 25, it scrolls the screen. Using the 
normal Turbo Write routines, there is no way to ovoid 
the scroll. You need to use something else to write to 
that last character position. (Probably a simple BIOS 
Write-Attribute/Character-at-Cursor-Position thingy, 
but don't scroll the video. And make sure you put the 
cursor back somewhere believable, or Turbo may get 
lost. And if you are using windows, you need to be even 
more careful...) 


pascal/turbo #2298, from bbrown, Sun Dec 14 10:37:38 
1986. A comment to message 2297. 


Don, thanks for the detective work! I'm still in the 
design-the-external-interface stage of this project; I 
think I'll just try to avoid the last byte in each 
window, Since I know now that it's necessary, I can 
pro'ly do it. 


pascal/turbo #2299, from dondumitru, Sun Dec 14 
11:15:27 1986. A comment to message 2298. 


Now just a minute! Before you go avoiding the last byte 


in the display, take a look at this little gem. It. 
solves the problem... 


continued 


THE MAKERS OF VTERM/220 
ARE PLEASED TO ANONS THE EO FOLLOWING COMPANIES 
DEC TERMINAL EMULATI 


NEST our largest customers are Ges 
Lg 

Балтина. ча Фәнни» And the 

Laur aa 


Big institutions can be very close- 
mouthed about the competitive edge they 
get from a powerful tool like VTERM/220. 
So while they’d prefer that we not name 
names, we can still tell you the reasons why 
we have more satisfied users than all our 
competition combined. 

First of all, giant institutions don’t stay 
giant by being sloppy. They spec things 
down to a gnats eyebrow. Thats why we're 
proud to say that VTERMS biggest fans are 
large corporate, scientific and government 
installations that perform very serious evalu- 
ations of communications software. They 
give VTERM the highest praise for accu- 
racy of emulation, ease of use, multiplicity of 
features, speed of execution, and just plain 
quality. 


Inquiry 355 


Just look at VTERM/2205 outstanding 
features: 
• Plug compatible VT220 and VT100 video 


and keyboard emulation with customizable 


key mappings. 
e Powerful file transfer including the most 


thorough implementation of KERMIT 
available on the PC, plus XMODEM, and 
our proprietary protocol VTRANS with 
complete host-side software for VMS" 


RSTS/E;'RSX11 M/M+ ™ and UNIX? 

• Host data capture and conversion to 
Lotus? 1-2-3,9 Symphony? and dBase® 

• 132-column display via horizontal scrolling 
or optional video board. 

e Scrollback buffer for redisplay of up 
to 2,000 lines (eighty screens!). 

e “Hot Key" toggle between 
host session and PC DOS. 

e Programmable softkeys 
with script-like capabilities. 

• Full support for multinational 


ON ON SOFT WARE. 


and national character sets. 

VTERM/220 is not the only thing we 
have to talk about. Theres also our VT100 
emulator VTERM Ш, and our Tektronix™ 
4010/4014 graphics emulator, VTERM/ 
4010. Both of these VTERMS have a lot of 
the power of VTERM/220, including file 
transfer. 

So if you're looking for terrific terminal 
emulation programs for your IBM PC or 
other compatible computers, you and 
50,000 other users have found it at Coeffi- 
clent. We're the leader in DEC Emulation 
Software. Just ask AT & oops. 

Call us today at 
212- 7776707 ext. 405. 


Coefficient Systems Corporation ^ 
611 Broadway, New York, N.Y. 10012 
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An A-BUS system with two Motherboards 
A-BUS adapter (IBM) In foreground 


About the A-BUS: 


ө All the A-BUS cards are very easy to use with any language that can 
reador write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

€ They are all compatible with each other. You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers. 
е A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples). 


Relay Card RE-140: $129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched, 8 LED's show status. Easy to use (OUT or POKE in 
BASIC). Card address is jumper selectable. 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays to switch low level signals 
(20mA max). Use as a channel selector. solid state relay driver, etc. 


Analog Input Card AD-142: $129 
Fight analog inputs. 0 to --5V range canbe expanded to 100V by adding a 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage, temperature, light levels, pressure, etc. Very easy to use. 


12 Bit A/D Converter АМ-146: $139 ~ 


This analog to digital converter is accurate to .02596. Input range is —4Vto 
+4V. Resolution: 1 millivolt. Theon board amplifier boosts signals up to 50 
times toread microvolts. Conversion time is 130ms. Ideal for thermocouple. 
Strain gauge, etc. 1 channel. (Expand to 8 channels using the RE-156 card). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, so it's safe and easy to connect any 
"on/off" devices, such as switches, thermostats, alarm loops, etc. to your 
computer. To read the eight inputs. simply use BASIC INP (or PEEK). 


24 Line TTL I/O DG-148: $65 


Connect 24 input or output signals (switches or any TTL device) to your 
computer. The card can be set for: input, latched output. strobed output. 
strobed input, and/or bidirectional strobed 1/0. Uses the 82554 chip. 


Clock with Alarm CL-144: $89 
Powerful clock/calendar with: battery backup for Time, Date and Alarm 
setting (time and date); built in alarm relay, led and buzzer: timing to 1/100 
second. Easy to use decima! format. Lithium battery included. 


Touch Tone? Decoder рн-145: $79 
Each tone is converted into a number which is stored onthe board. Simply 
read the number with INP or POKE. Use for remote control projects, etc. 


A-BUS Prototyping Card рв-152: $15 \ 


3% by 4% in. with power and ground bus. Fits up to 10 1С.5 


Add $3.00 per order for shipping. 
Visa, MC, checks, M.O. welcome. 
NY residents add sales tax. 
C.O.D. add $3.00 extra. 
Canada: shipping is $5 
Overseas add 10% 
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The Amazing A-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 


“custom” system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A-BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha’s continuing support (our 11th 


year, 50000 customers in over 60 countries). 


RE-140 


a division of Sigma industries. Inc. 


242-B West Avenue, Darien, CT 06820 


The complete set of A-BUS User’s Manuals is available for $10. 


Smart Stepper Controller sc-149: $299 
World's finest stepper controller. On board microorocessor controls 4 
motors simultaneously. incredibly, it accepts plain English commands like 
"Move arm 10.2 inches left". Many complex sequences can be defined as 
“macros” and stored in the on board memory. For each axis. you can control: 
coordinate (relative or absolute), ramping, speed. step type (half. fuil, wave), 
scale factor, units, holding power, etc. Many inputs: 8 limit & "wait until" 
switches. panic button, etc. On the fly reporting of position. speed. etc. On 
board drivers (350mA) for small steppers (М0-103). Send for SC-149 flyer. 
Remote Contro! Keypad Option RC-121: $49 
To control the 4 motors directly, and "teach" sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller drive to 5 amps per phase. For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 ft. cable ends with screw terminal board. 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get familiar with them. Each card 
drives two stepper motors (1 2V, bidirectional. 4 phase. 350mA per phase). 
Special Package: 2 motors (М0-103) + ST-143: PA-181: $99 


Stepper Motors  wo-103:$15or4tor$39 
Pancake type. 2%" dia, %” shaft, 7.5°/step. 4 phase bidirectional, 300 
step/sec. 12V, 36 ohm. bipolar, 502-in torque, same as Airpax K82701-P2. 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer. Voice Recognition. 


A-BUS Adapters for: 
IBM PC, XT, AT and compatibles. Uses one short slot. AR-133...$69 
Tandy 1000, 1000 ЕХЕ SX, 1200, 3000. Usesone shortsit AR-133..$69 
Apple li, 1+. Ite. Uses any slot. AR-134...$49 
TRS-80 Model 102. 200 Plugs into 40 pin "system bus" AR-136...569 
Motlel 100. Uses40 pin socket (Socket is duplicated on adapter). — AR-135..$69 
TRS-80 Mod 3.4.4 D. Fits 50 oin bus (With hard disk. use Y-cable. AR-132..$49 
TRS-80 Model 4P. Includes extra cable. (50 pin bus is recessed. — AR-137..$62 
TRS-80 Model f. Plugs into 40 pin 1/0 bus on KB or ЕЛ, AR-131..5$39 
Color Computers (Tandy).Fits ROM slot. Multipak. or Y-cable. AR-138..$49 


A-BUS Cable (з ft, 50 сопа.)  CA-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 


. Each Motherboard holds five A-BUS cards. A sixth connector allows a 


second Motherboard to be added to the first (with connecting cable CA- 
161: $12). Up to five Motherboards сап be joined this way іса single A- 
BUS adapter. Sturdy aluminum frame and card guides included. 


Les info: (203) 656-1806 
rders onl 

Excent in Wy 800 221 -091 6 
New York orders: (718) 296-5916 
All lines open weekdays 9 to 5 Eastern time 
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PROGRAM NewWrite; 


TYPE 
MaxString = STRING[255]; 

PROCEDURE BIOSWriteStr(PosX, PosY : BYTE; s : 

MaxString; f, b : BYTE); 

'PosX', 'PosY', using foreground 

color 'f' and background color ’b’. 

This routine does «not« handle 

Turbo's windows. The cursor is 

where it was on entry. x) 


(* Write 's' at 


left 


1 
80; 
Ur 
25; 


= 
a 
x 
>< 
BH Bh 


r : RECORD 
ax, bx, cx, dx, bp, si, di, ds, es, 


INTEGER; 


flags - 


END; 
OldX, 
OldY : BYTE; 
i : INTEGER; 
BEGIN 
PosX := PosX - 1; 
r.ax :- $0f00; 
INTR($10,r); 
r.ax :- $0300; 
INTR($10,r); 
OldX := vs . dx ); 
OldY := HI(r dx); 
FOR i := 1 TO ORD(s[@]) DO BEGIN 
PosX := PosX + 1; 
IF PosX » MaxX THEN BEGIN 
PosY := PosY + 1; 
PosX := Minx; 
END; 
IF PosY > MaxY THEN BEGIN 
PosY := MoxY; 
(* possibly scrol! — beware that IBM PC/XT BIOS 
scroll routines destroy BP! (Other 
BIOS' may also.) x) 
END; 
r.ax := $0200; 
r.dx := (PosY-1) ж 256 + (PosX-1); 
INTR($10,r); 


r.ox :- $0900 + oRD(s[i]); 
r.bx := HI(r.bx) ж 256 + 16 ж b + f; 
r.cx := $0001; 
INTR($10,r); 
END; 
r.ax :- $0200; 
r.dx := OldY ж 256 + OldX; 
INTR($10,r); 
END; (* BiosWriteStr ж) 
BEGIN 
CIrScr; 


BIOSWriteStr(70,25,'Hello there - this is just a 
test. ' , YELLOW,BLACK); 
WRITELN('Testing...*); 
END. (* NewWrite x) 


poscal/turbo $2300, 
1986. 


from borryn, Sun Dec 14 12:13:33 
A comment to message 2299. 


Looks good to me. 


pascal/turbo $2301, 
1986. 


from bbrown, Sun Dec 14 13:14:27 
Á comment to message 2299. 


Neat stuff! Thank you very much! @ 
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IMPERIAL JET TURBO PC/XT 


(510*, FASTER THAN IBM PC/XT) 


12 MHZ 1 &OWAIT STATE PC/AT 
10 MHZ 0 WAIT STATE PC/AT/XT 


* MONO/GRA & COLOR/GRA GANG * 


IMPERIAL COMPUTER CORP. 
935 $. San Gabriel Blvd.,San Gabriel, CA 91776 


Tel: (818) 285-1256 ( 3 Lines ) 
Telex: 3719072 imperia. FAX : (818) 285-9488 


IMPERIAL JET TURBO PC/XT SYSTEM $ 679 - 
10 MHZ 0 WAIT PC/AT SYSTEM 
ж 110% FASTER THAN IBM AT ж $1 340 7 
12 MHZ MINI PC/AT SYSTEM $1440 $ 
ж 135% FASTER THAN IBM PC/AT ж | 
ж 6/8/10 MHZ | & О WAIT SWITCHABLE ж ЕШ 
ж 12 MHZ | WAIT STATE ж - 
IMPERIAL JET TURBO PC/XT a 
LCD CONVERTIBLE $1090 = 
12 MHZ PC/AT TURBO LCD CONVERTIBLE = 
$1690 5 
IMPERIAL JET TURBO PC/XT MOTHERBOARD - 
$ 199 d 
10 MHZ O WAIT STATE MOTHERBOARD $ 149 в 
MULTI-DISPLAY CARD $ 139 € 
B 
E 
5 
a 
В 
fi 
a 
y 
Im 
a 
a 


Ef erian 


Semiconductor’ 


THE BAREXT [EF 
TURBO SYSTEM [ы 


"Looks, lastes and acts 
399 like the IBM, AND, ifs 
100% COMPATIBLE!” 
FREE SOFTWARE WITH PURCHASE! 
(INCLUDES W/E SPREADSHEET D-BASE MANAGER 
AND COMMUNICATION. LIMITED TIME OF FER!) 


AT CLONES 599900 


HAYES COMPATIBLE ODEM 
300/T200 INT/EXT WITH SOFTW. m 513900 
NI IBM COMPATIBLE 


Portable Clone ..5 798. 
HARD DRIVES 


XT Power Supplies 
SEAGATE · MICROSCIENCE 
* MINISCRIBE 
(5&3) 
20M8 Halt Height ST225 
20MB Portable Shock Mount 
HardcardsA vallabie 
30MB Shock Maunt Drive 


°` HIGH-SPEED 
HARD DRIVES 
(RT-AT-XT-RLL Compatible) 
20MBAT Hi-Speed . $259 
30MBATH: Speed 499 
50-160MB 


CHIPS 
41128 


41256K.150 
Avin. 200 
4164 
8087-3 
8087.2 
80287 -36 
HE 


т.а 
MEC a 


CALL US FORTHE m 
COMPLETE PICTURE - 
ODAN... 


, | 
ul ТИЕ M 


MISCELLANEOUS 
Mother Boards 
(Expandat4e Io 640K) 
XTGompatibla Turbo 


TEAC Онесі 
Floppy Drwes 


CON 79. 
XT/AT Keyboards 69. 
External Hard Drive 
Case with 
80W Power 
Supply. ^".3xx*xt* 


EA MONITORS = 
AS LOW AS "435 


ADD-ON CARDS 
Monochrome Graphits V 
ITH Port Printer 
Nod esCardy 
Pemer Part 
Multi | O WITH 
FLOPPY CONTROLLER 


Mull; Function (6-PAK vie PP 
Card0-354K w Soltware 
Hard Drive Controller 
HaraFloppy ConlrollerAT sp  ComnosteMonrtor 
EGACards Color Monitors 
Fegor Contam eCopt Jp I ОА 


матан. 


10MB КІТ 5199 
CALL FOR DETAILS! 


Mather Boa 
iEx erre 10 630K1 


20MB Hail Heighl CC Kei 
20MB3% ShockMount Kil 
30M8 HallHeighi (RL LK! 
30MB Shock Mount Kil. 
30M&FullHaeighiKit 
ALLDRIVEKITS INCLUDE 
CONTROLLER CARO 
CABLES MANUAL 


QUME TRAK #142 
TEAC Drect Drives 


MONITORS 


TO ORDER TOLL FREE CALL - 


1-800-237-5758 
TECHNICAL 


EXT. 110 SUPPORT 


PRICESSUBJECTTOCHANGE DUE TOAVAILASILITY ANDMARKET FLUCTUATIONS 813-961-5584 
CALL TODAY FORITEMSNOTLISTED ANDOEALERPRICING ADD32*.FOR 
16520 N. Florida Ave. Lutz, Florida 154 
= MICROSCIENCE : MINISCRIBE -CD C: OKIDATA = HITACHI - TOSHIBA : NEC = FUJITSU: SIEMENS: SAMSUNG = HYUNDAI = MICRON TECHNOLOGY = 


Vendor Line 
Inside Florida 
813-951-9444 
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TANOOM - TEAC - OLME - SERGATE - WESTERN DATA. 


А 
| 


FLOPPY DISIS DRIVES 


Announcing BY TE’s 


b BYTE subscription brings 
you a complete diet of the latest in 
microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 


DISCOUNTS 


ү 13 issues instead of 12 if you 
send payment with subscription 
order. 


(М One-year subscription at $22 
($20 off cover price). 


(ví Two-year subscription at $40 
vi Three-year subscription at $58 


vi One-year GROUP subscription 
for ten or more at $17.50 each. 
(Call or write for details.) 


SERVICES 


YÍ BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem, and telecomm soft- 


ware. For further information 
and cost, call 1-800-227-BYTE. 


vi Reader Service: For information 
on products advertised in 
BYTE, circle the numbers on 
the Reader Service card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 


V) TIPS: BY ТЕ Telephone 
Inquiry System is available to 


Number 
Crunching 


New Subscriber Benefits 
Program 


EVIE =} 


subscribers who need fast 
response. After obtaining your 
Subscriber I.D. Card, dial TIPS 
and enter your inquiries. You'll 
save as much as ten days over 
the response to Reader Service 
cards. 


YÍ Program Listings: Listings of 


programs that accompany 
BYTE articles are now avail- 
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue), 
or call 1-800-258-5485. 


МЇ Microform: BYTE is available 


in microform from University 
Microfilm International in the 
U.S. and Europe. 


v] BYTE’s BOMB: BYTES 


Ongoing Monitor Box is your 
direct line to the editor's desk. 
Each month, you can rate the 
articles via the Reader Service 
card. Your feedback helps us 
keep up to date on your 
information needs. 


WÍ Subscription Service: If you 
have a problem with, or a 
question about, your subscrip- 
tion, you may phone us during 
regular business hours (Eastern 
time) at our toll-free number: 
1-800-423-8912 (in N.J., 
201-981-1963). You can also use 
Subscription Service to obtain 
back issues and editorial indexes. 


BONUSES 


y] Annua! Separate Issues: In 
addition to BYTE's 12 monthly 
Issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 


YÍ BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year—a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 


TOLL-FREE NUMBERS FOR 
YOUR CONVENIENCE: 


Subscriptions & Back Issues: 
1-800-423-8912 

(in N.J., 201-981-1963) 

BIX: 1-800-227-BY TE 


Program Listings Orders: 
1-800-258-5485 


And... welcome to 
BYTE country! 


БЕТЕ : 


THE SMALL SYSTEMS JOURNAL 


BYTE 
LISTINGS 


YOUR WAY! 


It's easy. Now there are 
three ways to get source- 
code listings that go with 
BYTE articles—on disk, 
IN print or on line. 


LISTINGS ON 
DISK BYTE listings on 


disk are right for you if 
you want to compile or 
run programs quickly. 
Disks are now available 
by annual subscription as 
well as individual orders. 
BYTE offers listings in 11 
popular disk formats. 


LISTINGS IN 
PRINT This print sup- 


plement contains source- 
code listings described in 
the issues of BYTE. 


LISTINGS FROM 


BIX (BYTE Information 
Exchange) By joining 
BIX, you can download 
BYTE source-code 
listings at standard BIX 
rates. See BIX informa- 
tional ad listed in Reader 
Service index in this 
issue. 


бе 
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FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 


Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 


(603-924-9281 for New 
Hampshire residents) 


For credit card 
orders only. 


Single 
Please send me single disks in Month 
the format checked for the (one disk) 


following 1987 issues: 


[] January [ August 5% inch: О $8.95 
Û February Û September L) IBM PC 

Û March Û October О Apple Il 

Û April О November L] Kaypro 2 CP/M 

О May O December L] Tandy Mod 4 

О June О IBM PC Issue ÛJ MS-DOS 8 Sector 

О July Û TI Professional 


3% inch: 
[] Apple Macintosh 
Û Atari ST 

О Amiga 

Г) HP 150 


: - О $9.95 
Disks of listings for December 


1985 and all 1986 issues are 
available at the prices stated at 
the right. Please mark the 
appropriate format and note 
the issue date below. 


Month 8 inch: O $9.95 
[Г] CP/M 
Year 


IN USA: 


O $69.95 
(Save $46.40) 


О $79.95 
(Save $49.40) 


О $79.95 
(Save $49.40) 


OUTSIDE USA: 


Annual Single Annual 
Subscription Month Subscription 
(13 disks) (one disk) (13 disks) 


Û $10.95 0 $8995 


[]$1195  [] $9995 


О $11.95 C $99.95 


JN PRINT 1987 Supplement Issues 
IN USA: 
1987 Annual Û January through March 1987 for 
Supplement О К i h June 1987 f 
ddp pril through June or on- 
Subscription Rates у $6.95. 
Û July through September 1987 
IN po for only $6.95. 
4 А A Г) October through December 


1987 for only $6.95. 
OUTSIDE USA: 


OUTSIDE USA: 
mig d (J January through March 1987 for 
| only $7.95. 
Û April through June 1987 for on- 
ly $7.95. 


Û June through September 1987 
for only $7.95. 


Û October through December 
1987 for only $7.95. 


COMBINED DISK 
AND PRINT 
SUBSCRIPTION 


Bundled together, 
giving you the 
convenience of disk- 
based source-code plus 
the ease of reference of 
print. 


5% inch: 

Û IBM PC 

Û Apple Il 

О Kaypro 2 CP/M 
0 Tandy Mod 4 

ÛJ MS-DOS 8 Sector 
О TI Professional 


3% inch: 

0 Apple Macintosh 
CJ Atari ST 

Û Amiga 

[] HP 150 


L) $94.95 
(Save $57.25) 


` MARCH 1987 
Mame 
Address 
City State Zip 


County or Parish Country 


Credit Card # 


Exp. Date Signature Date 


Please allow 4-8 weeks for delivery. 


IN USA: 
Annual Subscription 
(13 disks & 4 Issues) 


D $84.95 
(Save $54.25) 


D $94.95 
(Save $57.25) 


1986 Supplement Issues 
IN USA: 


Г] January through June 1986 for 
only $8.95. 


Г) July through September 1986 
for only $6.95. 


Û October through December 
1986 for only $6.95. 


Г] 1986 Annual Subscription for 
only $18.00 (Save $4.85). 


OUTSIDE USA: 


Û January through June for only 
$9.95. 


Û June through September for 
only $7.95. 


Û October through December for 
only $7.95. 


Г] 1986 Annual Subscription for 
only $21.00 (Save $4.85). 


OUTSIDE USA: 


Annual Subscription 
(13 disks & 4 Issues) 


LJ $104.95 
(Save $60.25) 


O $114.95 
(Save $63.25) 


O Check enclosed 
Û MasterCard 
Û VISA 


[] U.S. Funds enclosed (If ordering 
from outside the US. please remit in 
U.S. funds drawn on a U.S. bank. 
Thank you.) 


BYTE ist 


(Save $52.40) 


(Save $55.40) 


(Save $95.40) 


FOLD 
HERE 


[] $114.95 
(Save $63.25) 
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BYTE Listings 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


FOLD 
HERE 


Remember how computers remembered? 
Mercury delay lines? Punched cards with 

90 columns and round holes? Hand-wired 
magnetic cores? In case your memory needs 
refreshing, The Computer Museum would like 
to share its memories with you. 


The Computer Museum Memory Poster 
We have created a limited edition, 20" x32" 
poster of the picture shown below. Printed in 


COMPUTER MEMORIES FOR SALE 


full-color, it includes an identification key to 


help you recall the memories you've forgotten. 


To get your poster, along with an information 
kit on museum membership, exhibits and 
activities, send a tax-deductible contribution 
of $25 or more to: 

Memory Poster, The Computer Museum, 
300 Congress Street, Museum Wharf, 
Boston, MA 02210. 

Please allow six weeks for delivery. 


YES! Please refresh my computer memories. À tax- 
deductible donation of $25 or more made payable to 
The Computer Museum is enclosed. 


Name 
Address 
State. Zip 


Located on Museum Wharf 
| Computer 300 Congress Street, Boston, MA 02210 
LC Museum (617) 426-2800 


Special thanks to this publication, Scitex America Corp. (color 
separations ), Grafik Communications, Ltd. (design), David Sharpe 
Studio (photography) and VM Software, Inc. (poster). 


Six great reasons 


€ Over 140 microcomputer-related conferences: 
Join only those subjects that interest you and change 
selections at any time. Take part when it's convenient 
for you, Share information, opinions and ideas in 
focused discussions with other BIX users who share 
your interests. Easy commands and conference digests 
help you auickly locate important information. 


€ Monthly conference specials: 

BIX specials connect you with invited experts in lead- 
ing-edge topics- CD-ROM. MIDI, OS-9 and more. 
They're all part of your BIX membership. 


9 Microbytes daily: 
Get up-to-the-minute industry news and new product 
information by joining Microbytes. 


ө Public domain software: 
Yours for the downloading, including programs from 
BYTE articles and a growing library of PD listings. 


ө Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other BIX users. 


® Vendor support: 

A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 


What BIX Costs. . How You Pay 
ONETIME REGISTRATION FEE: $25 


Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekends 

& Holidays 
BIX 59 $12 
Tymnet* $2 56 
TOTAL $11/hr. $18/hr.* * 


* Continental US, BIX is accessible via Tymnet from throughout the US. at charges 
much less than regular long distance. Call the BIX helpline number listed below 
for the Tymnet number near you or Tymnet at 1-800-336-0149 

** User is billed for time on system (ig.. Y» Hr. Off-Peak w/Tymnet = 55.50 charge) 


BIX and Tymnet charges billed by Visa or Mastercard orly. 


BIX HELPLINE 
(8:30 AM-11:30 PM Eastern Weekdays) 


U.S. (except NH)—1-800-227-BYTE 
Elsewhere (603) 924-768] 


to join BIX today 


BIX User's Manual and Subscriber Agreement 
as Soon as We've Processed Your Registration. 
JOIN THE EXCITING WORLD 

OF BIX TODAY! 


JOIN BIX RIGHT Now: 

Set your computer's telecommunications program for 
full duplex, 8-bit characters, no parity, 1 stop bit OR 
7-bit characters, even parity, 1 stop using 300 or 1200 
baud. 

Call your local Tymnet* number and respond as follows: 


Tymnet Prompt You Enter 

Garble or "terminal identifier" a 

login: bix «CR» 
BIX Logo— Name: new «CR» 


After you register on-line, you're immediately taken to 
the BIX learn conference and can start using the system 
right away. 


FOREIGN ACCESS: 

To access BIX from foreign countries, you must have 
an account with your local Postal Telephone & Telegraph 
(PTT) company. From your PTT enter 310600157878. 
Then enter bix «CR» and new «CR» at the 
prompts. Call or write us for PTT contact information. 


BIX 


ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 


THE BUYER’S MART 


A Directory of Products and Services 


COMPUTER PROTECTION 
* UPS * LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS - 


FREE CATALOG 1-800-225-4876 


ELECTRONIC SPECIALISTS, INC. 
171 Sa. Main St., POB 389, Natick, Mass 01760 


1-800-225-4876 


Inquiry 681. 


FREE CATALOG 


Thousands ot parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (9534 of all orders shipped within 
4B hours). 

CALL OR WRITE FOR A FREE CATALOG. 


ALL ELECTRONICS CORPORATION 


POB 20406. Los Angeles, CA 90006-0406 
1-800-826-5432 


Inquiry 650. 


e RIBBONS • 
— OVER 300 AVAILABLE — 
BLACK COLORS 
APPLE IMAGEWRITER $2.25 $2.75 
DIABLO HT 2 mis 2.40 n/a 
EPSON MX-RX 70/80 2.25 2.75 
OKIDATA 80-82-92 .В5 1.25 


Nationwide 1-800-331-6841 
In Ohio 1-513-865-0947 
MC/VISA/AMEX “DEALER SUPPLIES 


Inquiry 676. 


. » SOFTWARE PUBLISHING... 
GDS offers a wide vanety of services that will help get your 
sohware to the market, Address your needs with GDS. 

• IBM style cloth/vinyl 3-ring bindersisitps. 

* Labels. Seeves, disk pages. bulk diskettes. 

e Disk duplication wih 100% verification 

» Shrink wrapping and product assembly 

s Quick turn-around, 

A well packaged product can make the difference in making 

a sale. Call us now! VISA/MC, 

GLENCO DEVELOPMENT SvsTEMS(312) 392-2492 
3920 Ridge Ave., Arhnglon Hts . IL 60004 


Inquiry 692. 


LOWEST PRICES ON DISKETTES 
54" DSDD 39e, High Density $1.25. 
3'4” SSHD $1.35, DSHD $1.45. 

Lifetime warranty * Inctudes tyvek sleeves 
10096 error free • Reinforced hub ring 
Finest quatty * Labels & мие protect tabs 
Boxed Products * Same day shipping 

Add 3.00 shipping per 100. Minimum 100 diskettes. 
Send check or call. CA residents add 61/20 sales tax. 


Data Bureau Inc. 213-479-0345 
1633 Westwood Blvd., Ste. 120, Los Angeles, CA 90024 


Inquiry 673, 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


‚ RATES: 1x—$475 3x—$450 6x—$425 12x—$375 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


ACCESSORIES 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due 2 months prior to issue date. For example: October 


| ACCESSORIES 


Self-Inking Printer Ribbon 


For users of Okidata and other open spool ribbon 
printers, Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
times longer than the ribbon you are now using. For 


further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
POB 869, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 


Inquiry 670. 


IBM PC ACCESSORIES! 

Our NEW Catalog includes every Accessory ANY IBM 
PC USER might want! PC Stands/Pedestals, Travel 
Cases/Dust Covers, Switches/Cables, Buffers/Con- 
verters, Surge Protectors, Floppys/Ribbons, PC 
Tootkits and MORE! Low Direct Prices, Same Day Ship- 
ping and Satisfaction Guaranteed! Simply call/write tor 
a FREE COPY of our LATEST CATALOG today. 
Tipz Direct, Inc. Simply Call 1-800-FOR-TIPZ 

P ©. Box 690, San Francisco, CA 94101-0690 


1-800-367-8479 or 415-567-4067 


Inquiry 759. 


CARTRIDGES & MORE! 


Nylon or multistrike cartridges in limited quan- 
tities for COLECO ADAM. $19.50/dz. & $2.50 
ship. in CA6% sales tax. Free 62 page catalog 
with 1,000's of cartridges & other accessories 
for all computers. 


Allied Business Machines, Dept. B 
9281 Earl, La Mesa, CA 92042 


Inquiry 651. 


BAR CODE 


BAR CODE READERS 
Read Bar codes into any program with program- 
transparent, keyboard interface Bar Code Reader 
for IBM PC, AT and compatibles-$385. 
Minis/CRTs/micros RS-232 Reader-$399. All metal 
construction, auto-discrimination of 9 bar codes. 
Portable Readers for physical inventories-$650. 


Worthington Data Solutions 


130 Crespi Court, Santa Cruz, CA 95060 
(408) 458-9938 


Inquiry 767. 


BAR CODE MADE EASY 
PERCON® E-Z-READER™ keyboard mterfaces and multi-user 
RS-232 models make it easy to add bar code to wirtually any 
computer/terminal WITHOUT SOFTWARE MODIFICATION 
immediate shipping. two year warranty Bar code panting 


software available. Call lor details on fast, accurate, easy data 
entry. Substantial reseller discounts. 


PERCON® 
2190 W. 11th St, Eugene, OR 97402 
(503) 344-1189 


Inquiry 722. 


issue closes on August 1, Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa- 
tion call Karen Burgess at BYTE 603-924-3754. 


BAR CODE 


DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers for microcom- 
puters & terminals, including IBM, DEC, AT&T, CT. 
Wyse, Wang. All readers connect on the keyboard 
cable & are transparent to all software. Low cost bar 


code print programs & magnetic encoders are also 
available. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 


inquiry 761. 


PRINT LABELS READABLE AT 50 FT. 
Print Labels with Large Text and/or bar codes an PC 
with Epson/Okidata/IBM printers. Text to 1‘'x1" reads 
at 50 ft. Bar codes 39, | 2015, UPC/EAN, MSI, DOD- 
LOGMARS, AIAG. Menu driven S49-299. OR print from 
any program (i.e., dBase, Lotus, Wordstar) $179; $239 
large text. Subrtns too for BASIC, Turbo, C. 


Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 


(408) 458-9938 


Inquiry 767. 


BUSINESS OPPORTUNITIES 


THE GUIDE TO HIGH-TECH 
CONSULTING AND CONTRACTING 


New step-by-step. how-to information book: Getting 
started, career building, hardware & software job sources: 
part/fullime. career change. moonlight. Contracts; taxes; 
client/job  shop/recruiter negohationg techniques. 
Business/finance, engineering, scientific. Author strategies 
raises wages! $16.95 + $3 postage. 


Madden Associates 


Dept. B, 2039-F Civic Center Drive 
North Las Vegas, NV 89030 


Inquiry 706. 


| COMMUNICATION 


ASYNC MANAGER & TUTORIAL 
Interrupt driven transmit & receive * Buffered VO to 64K 
ж XON/XOFF * Modem controls x XMODEM + Use four 
comm ports simultaneously * Written in assembler * HLL 
calls tor C and Pascal « Complete with object libraries, sam- 
ple programs, and a comprehensive manual. Currently sup- 
ports Lattice C, MS-C, and MS Pascal. Please specify 
language and compiler when ordering. 

559 + 54 S&H. (CA 696) Cash/CK/MO only 


CIRRUS SOFTWARE 
P.O. Box 51924, Palo Alto, CA 94303 
(415) 949-4254 


Inquiry 666. 


COMPUTER DIGITIZERS 


VIDEO IMAGE PROCESSING 


a STORE VIDEO PICTURES ON DISK 
• CAPTURE & PRINT REAL-WORLD IMAGES 
s Custom Applications Include: 

= Video Databases 

- Desktop Publishing 

- PC Based Video Telephones 

~ Color/B&W T-Shirt Systems 
a Digitizers (Computer Eye, Chorus, etc.) 
• Video Toolkits for DBASE Ill, LOTUS 123, еіс. 

See HAL SYSTEMS next page. 


Inquiry 694. 
MARCH 1987 + BYTE 355 


COMPUTER DIGITIZERS 


HAL SYSTEMS 


Image Processing Specialists 
674 Route 202-206N 
Bridgewater, NJ 08807 


1-800-227-0158 


(in NJ 201-218-1818) 
201-469-0049 (24 hr. BBS/Modem) 


"A picture is worth a thousand words" 


Inquiry 694. 


COMPUTER INSURANCE 


COMPUTER OWNERS INSURANCE 
Call toll free for coverages and premiums 
• COMPUTERS OVERSEAS 
* COMPUTERS YOU LEASE 
* COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE 
The Insurance Agency Inc. 


1-800-848-3469 
IN OHIO (614) 262-0559 


Inquiry 738. 


CROSS ASSEMBLERS 


ASSEMBLERS & TRANSLATORS 


Over 20 high quality, lull function, fast relocatable and 
absolute macro assemblers are available immediately. 
Source language translators help you change microcom- 
puters Call for into about MS/DOS. CPMBO. ISIS versions. 


RELMS" 
PO. Box 6719 
San Jose, California 95150 
(408) 265-5411 
TWX 910-379-0014 


laquiry 734. 


DATA/DISK CONVERSIONS 


CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
700 formats including 3/2". 57", 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan- 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Dept. #B 

Buffalo Grove, IL 60089 (312) 459-6010 


Inquiry 725. 


Disk/Disk * Tape/Disk 
Over 600 formats! 3t/2, 5%, or 8 inch disks; 9 
track mag tape; 10 MB Bernoulli cartridge. Data 
base and word processor translation specialists. 

Computer Conversions, Inc. 


9580 Black Mountain Rd., Ste J 
San Diego. CA 92126 


(619) 693-1697 


Inquiry 668. 


DISK/DISK or TAPE/DISK 
CONVERSIONS — AUTOMATICALLY 
Bough а now computer? Convert your data in just 1-2 days. 
SAVE TIME - SAVE MONE Y! 

DISK/DISK or TAPE/DISK Conversions start as low as $14.00 
for IBM, CP/M, MS-DOS, UNIXV, XENIX & most other 


systems, (Apple, Macintosh, Commodore conversions start 
at $2500). Call or write today for a cost saving quotation to 
fill your disk-to-disk or tape-to-disk data conversion needs. 


CREATIVE DATA SERVICES 
1210 W. Latimer Ave., Campbell, CA 95008 
(408) 866-6080 


THE BUYER’S MART 


DATA/DISK CONVERSION 


INTERCHANGE HEWLETT PACKARD 
FILES ON IBM PC 


IBM PC to HP File Copy allows IBM PC's and com- 
patibles to read and write files written by Hewlett Packard 
Series 70, BO, 200, 300, 1000, 9000 computers Call for 


dala sheets, config diagram, pricing. Oswego Software 
inc. specializes in HP disk file copying, program 
translators. 

Oswego Software Inc. 
507 North Adams Street, Oswego, Illinois 60543 USA 
(312) 554-3567 TELEX 858757 


Inquiry 717. 


DOCUMENTATION 


COMPUTER ASSEMBLY MANUALS 


BIG BLUE SEED for IBM" BUILDERS: Parts list, place- 
ment diagrams, instructions for assembling 75 bare 
cards. Now includes 640K. Turbo & AT MthBds. $17.95. 
APPLE" BUILDERS NEED APPLE SEED: Instructions 
for assembling 85 Apple-compatible bare cards including 
the popular 6502 11+ and lle MthBds. $14.95 
Both for $30. Bare cards avaiable, Check MO/VISA/MC 


NuScope Associates”, Dept B 
P.O. Box 790 * Lewiston New York « 14092 
"A Division of Kosmic MicroTech Inc 


Inquiry 715. 


DUPLICATION SERVICES 


FULL SERVICE Stary 
DUPLICATION vente, 
Security, 
SUPPL 


SATISFACTION 
GUARANTEED 


MegaSoft, Inc. 


P.O, Bex 710, Freehold, NJ 07728 


800-222-0490 
(201) 462-7628 (in NJ) 


BLANKET SERVICES 


Diskette duplication • Packaging * Stock- 
ing/Drop shipping • 48 hour delivery * 
SUPERLOK copy protection « No master- 
ing fee • No charge for standard labels e 


Star-Byte, Inc. 
713 W. Main St., Lansdale, PA 19446 


215-368-1200 800-243-1515 


Inquiry 749. 


EDUCATION 


COMPUTER FACT BOOK 
* LEARN about Computers the Easy re 
* Written in Clear, Easy to understand English. 
* Facts, Short Cuts, a Wealth of information, Hun- 
dreds of ways to Improve your skills. 
• When You Need reliable Information Fast turn 
to the COMPUTER FACT BOOK 


for FREE Information write to: 
COMPUTER & ARTS Publications 


5580 La Jolla Blvd., Suite 472-G 
La Jolla, CA 92037 


Inquiry 667. 


FLOW CHART 


FLOW CHARTING 11+ HELPS YOU! 
Precise flowcharting is last and simple with Flow Charting 
11+, Draw, edit and print perfect charts: bold and normal fonts, 
24 shapes— 95 sizes; fast entry ol arrows, bypasses & con- 
nectors; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much morel 


PATTON & PATTON 
81 Great Oaks Blvd, San Jose, CA 95119 
1-800/672-3470, ext. 897 (CA residents) 
1-800/538-B157, ext. 897 (Outside CA) 
408/629-5044 (Outside the U.S.A.) 


Inquiry 671. 


356 BYTE = MARCH 1987 


Inquiry 718 


| ` HARDWARE | 


SANYO 550/555 USERS 
TURBO BOARD-7.2 MHZ . ..$ 95.00 
20 MEG EXTERNAL HARD DISK SYSTEM. $749.95 
SANYO VIDEO BOARD (ORIGINAL) . ..$174.95 
RS-232 BD .$ 49.95 
HARD DISK CONT W/CABLES & SOFT (ST-506) $249.95 


768K MEM, CLK, & EXPANSION BD- 
(FREE RAMDISK, SPOOLER, & SOFTVIDEO-RUNS 
IBM PROGRÁMS) . $199.95 
TAMPA BAY DIGITAL 
1807 Gulf-to-Bay Bivd., Clearwater, FL 33575 
813-443-7049 


Inquiry 756. 


EPROM/EEPROM PROG. $250 
Programs 2716-27512, 25xx and 68764/66 eproms 
via RS-232. Also 874x micros and 28xxA & 52Bxx 
EEPROMs. Automatic baud rate select, built in help 
menus, no personality modules! 


16 BIT 7/0 MODULE $75 
Low cost control ма 85.232. Expands to 512! 
INTELLITRONICS 
P.O. Box 3263, Tustin, CA 92680 
(714) 669-0614 


Inquiry 697. 


USED APPLES & IBM's 


Macintosh 512K — $1150.00 
Apple 1+ and Пе — call 
Imagewriter | — $275.00 

Motherboards & accessories — call 
We buy, Sell, & horsetrade — Apple, IBM, & CBM, 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 
318-865-6743 4-9 p.m. C.S.T. VISA/MC 


Inquiry 742. 


SAVE Direct Manufacturer XT/AT Compatible Wholesaler 


XT Clone Bare Bone (case, 150WPS 640K} 
XT Complete Sygem (atten e (2) Foytsu Drives 
Hi-res Шт Mono Graphic Card. Keyboard dcp 15р НТС) 
al Me Bare Bone (case, 200WPS, 512K. Phoemx Bros, 80286 — $695 
HO Mhz) 


AT Complete Sys'am (above 1 28. FID (огон Peek $1195 
Manz, Mana Grapmic Card. Keyboard. doa tsm ВТС) 


Dealer Inquiries Invited — Complete Секте Аслу Ет. 


DAR HAN CORP. VARMCAE Accertedl 
908 E Main St.. Alhambra, CA 91801 
(818) 570-0396 or 284-2142 
G/Net Advanced Netware Available 


Inquiry 672. 


MEGABYTES OF MEMORY 
Lowest Prices Guaranteed in US. Dealer Ing, Invited 
Fully Populated 2MB Memory Boards 
TALLTREE SYSTEMS — JRÁM BOARDS 


JRAM 2 $134 OPEN 7 

JRAM 3 Aboveboard 183 DAYS A WEEK 

JRAM AT 183 M-F 9-8 

JRAM AT Aboveboard 239 S-S 9.6 

ue $35 VISA, MC, AE, CHOICE 
| 275 = A 

JMOOULES CALL 703-847-4740 


800-642-2395 
Information and Technology Services, Inc. 


Inquiry 696. 


XPNDR2 PROJECT CARDS 
FOR THE COLOR COMPUTER DISK SYSTEM 
The 6809E signals are brought out to pins on a 
40-pin wirewrap connector; on top the disk con- 
troller mounts vertically. 4.3X7.2" drilled for ICs; 


5V and GND buses; allthe right stuff. Includes App 
Notes. Cardguide available. Free Brochure. 
ROBOTIC MICROSYSTEMS 
BOX 30807, SEATTLE, WA 98103 
(206) 762-6809 


Inquiry 736. 


HARDWARE 


P68000 uLAB* — Notebook Computer" 
The Power of a 68000 in п beder ky hardwane ANS machine 
language programming. A SELF COMTAINED LABORAT 
P68000 LAB" includes: a 68000, P, 4K SRAM, Cassette In- 
terlace, LED Display, 8K EPROM, Integral Keypad, 
P68000,,LAB™ operating system 


Optional Accessories Include: Analog-Digital Converter, 
Digital Signal Processors, 3 Wire Wrap Expansion Kits 


EDUCATIONAL & STUDENT PRICE - $197.50 


To Order, Call QUASITRONICS а! 1-800-245-4192 
in PA 1-412-745-2663 


Also Aveiatle for 8086 — PS0BB ГАН” 
Inquiry 731. 


HARDWARE/ADD-ONS 


Motherboard Clock $59 
SideClock does not use an expansion siot! The Innoven- 
tions’ Clock/Calendar. installs m seconds: Just open the 
computer cover and snap it into place. Never enter the 
time and date again, SideClock does it for you. 
Replacable battery & software included. 30 day $$ back 
gid. 2 year limited warranty. $59 + $3 s/h. Site discounts. 
Dealers welcome, 


ARISTO 
16511 Ei Camino #213-D, Houston, TX 77058 
713/480-6288 800/3ARISTO 


Inquiry 656. 


PC /О BOARDS 
* Four Port RS-232 wisottware ‚534900 
e RS-422/485 Serial 814900 
e RS-232/422 with 24 Parallel /О. . 819900 
• RS-422 Synchronous . . 829909 
e EPROM/RAM__ . . 819900 
* A/D & Digital IO .. $29900 
Call About Custom Designed Boards 
Sealevel Systems Inc. 
PO. Box 1808, Easley, SC 29641 


THE BUYER'S MART 


HARDWARE/ADD-ONS 


DOUBLE! 


Double your hard disk storage capacity with a 
PERSTOR 200 Series Controller. Advanced RLL en- 
coding is used to increase data transfer rate to 9 or 
10 mbits/sec. The PERSTOR 200 Series Controtler 
works with most ST506/412 drives. Call for more info. 


Systems and Software, Inc. 
7825 East Redfield Road, Scottsdale, Arizona 852 0 
(602) 948-7313 


Inquiry 755. 


HARDWARE COPROCESSOR 


HARDWARE/COPROCESSOR 
PC COPROCESSOR/MEMORY CARD 
Turn Your PC into a Mini! 


The PC 4000 plug-in card for PC and com 


pallies 
uses the high speed Nowe Forth CPU thal executes 


Forth in sibcon—noo assembler Al 4 MIPS, 1004 
times faster Ihan the PC PC4000 and PC run in 
parallel and share up to 512K on-card memory. Forth 
software included C also availabla, 
Software Composers 
210 California Avenue, Suite |, Palo Allo, CA 94306 
415) 322-8763 


Inquiry 746, 


HARDWARE/GRAPHICS 


HOUSTON INSTRUMENTS PLOTTERS 
Houston DMP-40/41842: A-B/C-D-size $966/$2577 
foline LP3700 AE size, 1 pen $3364 

DIGITIZERS 

Summagraptees MM1201, pow. cable $374 
GICO MD7-1212 complete $516 
Назсі HOG 11118. Teper A мур 

GRAPHICS BOARD/MONITOR COMBOS 

Orchid u/boEGA А NEC Муус $1093 
Artist 1 & Mitsubishi 19" monitor (C6922LPAG) $3418 
Large corp & institutional POS accepted OAC. 


ARDEN SYSTEMS, INC. (213) 479-6707 ext. 29 


HARDWARE/PERIPHERALS 


GM CAR COMPUTER READ-OUT 


Diagnostic Data from 1980 ¥ & newer cars are 

presented on C64 or IBM PC for study. NEW: /nter- 

face for 87 cars with high data rates for IBM PC 

analysis. Trouble shoot or study car performance. 

Interfaces with Basic programs from $120 to $200 
Write for product information 


EXECUTIVE ELECTRONICS, INC. 
938 Main St. Dept. B., Yarmouthport MA 02675 
617} 362-3694 


Inquiry 684. 


HDWRE/POWER PROTECT- 


POWERLINE GREMLINS?? 


POWER FAILURES?? 
Tha MEIRICK STANDBY POWER SYSTEM 
i5 the TOTAL SOLUTION to your 


powerlina problems. 
400 watt system - $495; 


800 watt system - $795 


MEIRICK Inc., POWER SYSTEMS DIV. 
Box 298, Frisco, CO 80443 303-668-3251 


LAPTOP COMPUTERS 


ІВМ & MACINTOSH — 
$799 SIX LB. LAPTOP COMPUTER 
Choose the new Tandy 102 or NEC 8201 portable computers 
& combine it with our battery-operated 3/2" disk drive, integrated 
ROM software (the Ultimate ROM 11). carrying bag, & either ош 
IBM "LAPDOS" or Macintosh "MACDOS" disk sharing software. 
Just plug our portable disk directly into your [BM or Macintosh 
Senat port for complete data compatibility with your favorite sofl- 

ware For FREE laptop catalog 1-800-343-8080 
Traveling Software, Inc. 
49310 North Creek Parkway, Bothell, WA 98011 


(803) 855-1581 


Inquiry 740 


640K Motherboard UPGRADE 
640K memory without using an expansion slot! Allows 
easy insertion of 256K chips on the system board. 100% 
compatible 30 day$$ back guarantee Compaq Portable 
& plus: $29; $94 with memory. IBM-XT, 3270 & Portable: 
$39, $104 with memory. IBM-PC: $49; $114 with memory. 
$4 s/h. Site discount. Dealers welcome. 


ARISTO 
16811 El Camino #213-D, Houston, TX 77058 
713/480-6286 800/3ARISTO 


Inquiry 657. 


APPLE COMPATIBLE PRODUCTS 


lle RAM/80 Column Boards, 64K $39. 256K $109. 
512K $139. 1. OMEG $238. 256K-1.OMEG includes 
XMe PLUSWORKS Sfwr. 1+ 80 Col Bd $49. Ile 
Keypad w/16 Keys $39. !!+/е Cooling Fan w/surge 
protect $29.95. Add $3 Shipping. Write for com- 
plete list. 


NEXO DISTRIBUTION 
914 East 8th $t., Ste. 109, National City, CA 92050 
(619) 474-3328 


inquir 713. 


£80" / HD64180/CP/M" CO-PROCESSORS 
Plug-in co-processors for PC, PC/AT. 
Blue Thunder Z80 co-processors 
6-mhz $249.95 10-mhz $399.95 
12.5-mhz $599.95 


HD64180 co-processors 
All coprocessor wath CAM emulioc Software only 
emulator ZSIM only 599.95, 
Z-WORLD 
2065 Martin Ave. #110, Santa Clara, CA 95050 
See Ad Page 198. 


$295 and up 


408-980-1678 


Inquiry 340 


12335 Santa Monica Bi. #240, Los Angeles, CA 90025 


Inquiry 655. 


HARDWARE/PERIPHERALS 


MORE THAN A MIDI INTERFACE 


* Use MIDI software for scoring, sequencing, interactive 
music training, etc. with your own musical instrument or 
MIDI input * Drive MIDI synthesizers, effects, recorders, drum 
machines mè from any acoustic instrument. Avail, for Com- 
modore 64, Apple ll, Mac, Atari, Amiga, & more. $189.00 U.S. 


(plus $1000 S&H) * Money Back Guarantee Payment by | 


money order, VISA or Mastercard. 


PITCHRIDER ™ by IVL 
IVL Technologies Ltd. 
3318 Oak St., Victoria, B.C. Canada, VBX 1R2 


(604) 383-4320 


Inquiry 699. 


LOAD CELL INPUT & CONTROL 


Locat/remote control of plant processes via multi-drop 
bus from single serial port; compatible with all com- 
puters. Basic software included. 


* Load cell input • 8 channel AC output • 
* 24 channels AC/DC input/output * 
e Count up/down/metered pump control • 


SCALE-TRON INC. 
PO. Box424, Lachine, Quebec, H8S 4C2 Canada 
(514) 634-7083 


Inquiry 739. 


Tape Backup for TANDY 6000 XENIX 
The X-Drive provides 25 MB of data 
storage on a 3M DC600A 14” tape car- 
tridge. No card slot is used. Call or 
write for complete information. 


RADIO RANCH, INC. 
11658 W. Judson Road, Polo IL 610 4 
815/946-2371 Telex 910-240-0220 


Inquiry 733. 


(206) 483-8088 


Inquiry 762. 


MAILING LIST 


Professional List Management 
ArcList — mainframe mailing list management for the 
PC/XTIAT. Capacity 20 million names, automatic zip 
and state verification, print anylabel, custom charts 
and reports, merge-purge with excellent near-dupe 
recognition, match codes, postal presorting, Nth 
sampling, much more. $595. Demo disk available. 
Take control of your list. Cail for free brochure. 

Arc Tangent, Inc. 
923 Olive St., POB 2009, Santa Barbara, CA 93120 
800-843-5928 (in CA. 805-965-7277) 


Inquiry 654 


MODEMS 


MODEMS — AS LOW AS $119 
300/1200 Baud, external. 2 year warranty — free 
compuserve time, Toll-free customer service number. 
Hayes Compatibile AT Command set, Auto 
Answer/Autodial RS232C Connector — 8 led status 
lights. We will beat any advertised price. Compati- 
ble with most computers and terminals. 

We accept Visa/MC 
JEMCO SYSTEMS 
POB 511263, Salt Lake City, UT 84151-1263 
800-433-4606 (їп Utah) 298-1661 


Inquiry 700. 


PUBLIC DOMAIN 


IBM, CP/M, MAC SOFTWARE 


Over 2500 disks covering IBM/ PCDOS/ MSDOS, 
CP/M and Macintosh. All major public domain user 
groups represented. Priced from $6 (US) disk (even 
lower in quantity). Fast service, shipped around the 


world. Call or circle inquiry #664 for our FREE 32 
page minicatalog of highlights. 


CANADA REMOTE SYSTEMS LIMITED 


(1-800-387-1901) (1-416-231-2383) 
Inquiry 664. 
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PUBLIC DOMAIN 


^ PUBLIC DOMAIN SOFTWARE 
50 AMIGA DISKETTES — $8.50 each. 25 ATARI-ST 
DISKETTES — $8.50 each. 490 IBM DISKETTES ~ $4.25 
each. BO SANYO 550/555 DISKETTES — 54.25 each. 
SAMPLE DISKETTE & CATALOG: AMIGA or ATARI-ST 58 
ppd. IBM or SANYO $5 ppd 
All prices include FREE SHIPPING! Visa/MC - No Extra 
Charge! 48 hr. Turnaround! Phone Orders Welcome! Qualily 
Media Used! 

Computer Solutions 

P.O. Box 354 - Dept. B, Mason, Michigan 48854 


1-800-874-9375 (M-F 10-5 EST)1-517-628-2943 


inquiry 669. 


THE BEST OF THE BEST! 
Public Domain & User Supported Software for IBM PC 
or compatible. Word Processing, Database, Spread- 
sheets, Utilities, Games, Accounting, etc! 60 disk 
package $205.00, or rent 2 wks. $75.00. Info & Super 
Sampler Disk $6.50, Deluxe Word Processor $6.50, 
both $12.00. MC/VISA 


BLUE CIRCLE GROUP, INC. 
5253 Chicago Ave. S, Minneapolis, MN 55417 


(612) 823-4111 


Inquiry 659. 


PUBLICATIONS 


ARTIFICIAL INTELLIGENCE 
Subscribe to the new quarterly publication on Al and per- 
sonal computing. Annual subscription $19.95 

* Feature articles and reviews 
* Al programming tips 
* Interviews 


* Latest hardware and software 


Don't miss out. Call or write for mora information or send 
$19.95 for your subscription to PC Al. 


PC Al (602) 439-3253 


3310 West Bell Rd., Ste 119, Phx., AZ 85023 


Inquiry 785. 


SALES/MARKETING TOOLS 


Telemarketing Software $95 


Tele MAGIC is the #1 package for people who do business by 
Fes. Super fast auto dialer. instant retrieval by several keys. 

иде notepad. Makes “queig ` kss, reparis, labels, lefara 
Utterly simple to use incredibly powera No copy protecbon 
Interface with YOUR word processor. One billion records. DOS 
windows. Import.export-mailmerge. 30 day morey back 
quarantee. Corporale license available. Network oplon. Now 
iva A АТАТ, GE, Bell, Sears, hundreds ol others VISA. М/С, 


Remote Control 
1320 Ocean Ave., Suite E, Dei Mar, CA 92014 
800-992-9952 In Cal. 800-992-5228 


Inquiry 735. 


SOFTWARE/ACCOUNTING 


INCOME TAX SOFTWARE 
LOTUS 123, APPLEWORKS, EXCEL spreadsheet 
templates to calculate your 1986 Federa Income Tax plus 
alook at 1987 & 1988 tax changes. Lots of Forms and 
Schedules. IRS accepted printout. $50.00. Ouick 


Delivery. VISA/MC. Orders: (800) 826-7146 UG/Dealer 
discounts. 


ISLAND COMPUTER SERVICES 
3501 E. Yacht Dr., Long Beach, N.C. 28461 


(919) 278-9483 


Inquiry 698. 


TIME & BILLING E 
400 clients/20 partners/80 job & 40 out of pocket 
categories/20 areas of practice/fixed fee or hourly/ 
more! Prints billing/statements/aged rec's/more! Free 
phone support. $149 (VISA/MC/AMEX). MS-DOS/ 
CPM-80. Other original software. 


FREE catalogue. 
MICRO-ART PROGRAMMERS 
614 Alameda Padre Serra, Santa Barbara, CA 93103 
(805) 962-0922 (24 hours) 


Inquiry 708. 
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SOFTWARE ACCOUNTING 


CUSTOM PAYROLL 
All systems have горе psy categones, calcula- 
tion of ВЯ taxes, user defined deductions, 401(k) 
handing, many reports, paychecks, W-2 forms, and 
much more Custom features are avadable. Pnces 
stari at $695 lor system, manual, and PC Base 
source code 


Datasmith, Inc. 
Box 8036, Shawnee Mission, KS 66208 


(913) 381-9118 


Inquiry 674. 


1986 INCOME TAX PROGRAM 
PC-TAX-MASTER, the complete 1986 Federal Income Tax prepara- 
lion program jor IBM-PC, XT, AT, PCjr and compatibles for only 
$95. Form 1040 with 22 schedules and forms. Menu driven, fast, 
integrated, easy to use. Prints forms. Free telephone support. Yearly 
updates, and 5 day money back guarantee. Free pop-up scien- 
tific calculator with order. 

VISA, M.C., C.O.D. call: 1-800-628-2828 Ext 820 
Questions and info cali: 1-718-417-0165 


DATAX 
1923 Linden Street, Ridgewood, NY 11385 


кагу 675. 


TAX PAK 
Schedules A B C D E F G R SE W Forms 1040, 
1040A, 2106, 2119, 2441, 2468,3903, 4562, 4684, 
5261. Not copy protected- For IBM-PC, 8°CPM 
(280) B'CPMB6 Kaypro IV Morrow МОЗ. Personal 
$37, Professional $185 Yearly update $27 & $125. 
Professional includes: IRS Approved forms, mutti- 
ple clients, alphanumeric input. 

CANDELARIA WORKS 
3955 Club Or., Atlanta, GA 30315 


(404) 266-2420 


Inquiry 665. 


dBASE BUSINESS TOOLS 


* General Ledger * Purch Ord/Invntory 
* Accounts Recvbl. * Accounts Payable 

* Order Entry * Job Costing 

* Sales Analysis * Job Estimating 

$99 EA. + s&h w/dBASE 2, 3or 3+ SOURCE CODE 


dATAMAR SYSTEMS Cr. Crd/Chk/COD 


San Diego, CA se111 (619) 278-8222 


ALL FORMS TAX SOFTWARE 
* Individual Federal Income Tax Soltware 
* Schedules A-E, G, R, SE, W 
* Forms 1040, 1116, 2106, 2119, 2210, 2441, 
3468, 3903F, 4136, 4562, 4686, 5695, 6251 
* Prints on IRS forms or acceptable format 
* BASIC source, IBM PC, XT, AT or Compatibles 
* Demo disks $10.00 + 2.50 Shipping 
Prices slarling at $39.95 


Unique Computer Systems 
140 E. Commonwealth Ave. #208, Fullerton, CA 92632 
їп CA 1-800-331-5088 (714) 525-7118 


Inquiry 786. 


SOFTWARE BASICS 


COMPILED BASIC TOOLS 


We now carry a complete line of libraries and 
tools for Compiled BASIC in addition to our 
FINALLY! series. Get our catalog of top brand 
products for Compiled BASIC, by calling 1-800 


423-3400 (800 AM to 800 PM EST) 
KOMPUTERWERK, INC. 


851 Parkview Blvd., Pittsburgh, PA 15215 
PA & AK call (412) 782-0384 


Inquiry 703. 


SOFTWARE/BUSINESS | 


IBM/APPLE/MAC SOFTWARE $10/DISK 
2,500 Top Titles in Word Processing, Spreadsheet, 
Graphics, Database, Integrated, etc. Instant Access! 


24 hr. 800-663-8844 Call 


Hot Line 604-732-7506 In Canada Toll Free 


to place your order. Super fast 2-day Air Courier 
Delivery anywhere in North America. Don’t Miss Our 
Limited Time Special: Order 10 Disks, Get 5 FREE! Cail 
now for FREE gant catalog. M/C, VISA, AE, COD 


SOFTSAVE 


Inquiry 745. 


Service Plus—Delivery Rating 
Complete set of programs for delivery services. Rates 
bill using your rates, zones, wt. breaks, etc. from sim- 
ple rating to multiple zones, types. Reports include іп- 
voicing, driver pay, sales by customer tonnage reports, 
aged receivables, statements, custom labels and more. 

Demos $19.95 Full System $495.00 


SRI CORP. 
P.O. Box 70012, Houston, TX 77270 
(713) 864-5285 


Inquiry 753. 


PC-CHECKBOOK 
Total checking al yout бет! Ouck & easy to use. Veryon 
3.0 ingude. Auto Fling, 1000 Ertlnesi/Chackbook, Fie protec: 
bon, Check Ебола. Sorting by Date & Check fjo . Anatyss 
Report Screen Ролі, Sequencal & by Category POP-UP Pro 
meters А Full Screen Hein Menus. May ba шей as a Budget 
Manager. $39.95 chi MCIVISA 
DEB/SOFT APPLICATIONS 
P.O. Box 35398, Houston, TX 77235 


(713) 729-2362 


Inquiry 677. 


PC-Write" Shareware Ver, 2.7 

Fast, powerful word processor/text editor for IBM 
PC. Spelling checker, screen clip, mailmerge, split 
screen, ASCII files, macros. Supports proportional | 
printing, laser Jet, 300+ printers. $16 for ail soft- 
ware, tutorial/guide on diskette. OK to copy. 
Register for manual/support, $89. Full 90-day 
guarantee. 


Quicksoft (206) 282-0452  Visa/MC 
219 First N. #224J, Seattie, WA 98109 


Inquiry 732. 


DATA ENTRY SYSTEM 


Heads-down data entry with two-pass venficabon for 

the PC/XT/AT & compatibles. Loaded with features 

like: Auto dup & skip, verify bypass, range checks, 

& table lookups. Fully menu driven only $395. 
Cali for free 30 day trial period. 


COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 


(206) 776-6443 


dFELLER Inventory 
Business inventory programs written in modifiable dBASE 
source code. 
dFELLER Inventory $150.00 
Requires dBASE |! or Hl PC-DOS/CPM 
dFELLER Plus $200.00 


with History and Purchase Orders 
Requires dBASE Ill or dBASE Ill Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 486-6024 


Inquiry 686. 


SOFTWARE/BUSINESS 


Service Plus Inventory Il 
Inventory location & control for warehouse & distribution 
centers. Fast, comprehensive & guaranteed to increase pro- 
ductivity. Handles 1000s of product codes (SKUs) each 
having as many locations as needed, Many reports including 
full activity by product codes, picksheets by FIFO, lot #, serial 


#, or expir. dates. Demos available $19.95 Full system 
$695.00 Ааа! modules available. Requires Harddisk IBM 
XT, AT or compatible multiuser or single user available. 
SRI CORP. 
P.O. Box 70012, Houston, TX 77270 
(713) 864-5285 


Inquiry 752. 


THE EXECUTIVE™ VERSION 2.4 
Organize yourself! The Executive integrates a 
customizable rolodex with activities by name, auto- 
dialing, calculator, calendar with alarm & word process- 
ing with inside calculations. Mail merge your rolodex 
entries. 140 p. user manual. 30 day guarantee. $79 


EXECUTIVE MASTERY SOFTWARE 
P.O. Box 578-C, Concord, CA. 94520 


orders 
(415) 680-0202 (800) 682-2860 


Inquiry 766. 


LP88-LINEAR PROGRAMMING 


А powertul menu-driven system for solving linear programs w 
up to 510 constraints & 2510 vanables. Features include 1л- 
teractive & batch operation, spreadsheet-style input& editing, 
storage of pro lems & bases, Simplex Algorithm restart, report 
generator, sensitivity analysis. Req. IBM PC, 192K. $99 w/8087 
support, users guide. VISA/MC. 
EASTERN SOFTWARE PRODUCTS INC. 
P.O. Box 15328, Alexandria, VA 22309 


(703) 549-5469 


Inquiry 580 


CASH PLUS 
À complete set of programs to help small business people 
track sales and receivables efficiently. Reports include: Aged 
Receivables, Statements, Cash Due today or future date, 
Sales by category, customer, YTO, custom labels, and much 
more. Add on modules available. 
Demos $10.95 Full System $89.95 
SRI CORP. 


P.O. Box 70012, Houston, TX 77270 
(713) 864-5285 


inquiry 751. 


SOFTWARE/CHURCH 


Church Package 
Parishioner Time, Talent and Treasure System pro- 
gram is written in modifiable dBASE source code. 

e Contributions + Disbursements • Ledger 
• Names wath mailing labels 
* Personal information database. 
Requires dBASE Il or Ш. PC-DOS/CPM-80 $200. 
Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 


(906) 486-6024 


Inquiry 685. 


ROMAR CHURCH SYSTEMS" 


Membership-61 fields plus alternate address; fabels, 
letters, reports any field(s). Offering-256 funds; optional 
pledge: statements; postto 255 x/year. Finance-G/L with 
budget: up to 500 sub-totals & 99 depts: month & YTD 


reports anytime x any monin Size 2000 people/flop- 
| py; 25000/10 meg. Ad too short! Write! 


Romar Church Systems, Attn: BMB 
P.O. Box 4211, Elkhart, IN 46514 


(219) 262-2188 


Inquiry 737. 


THE BUYER’S MART 


SOFTWARE/EDUCATION 


BENZENE RING SUBSTITUTION 


This unique benzene functional group substitution 
program is an ideal learning/teaching aid for high 
school or college chemistry students/teachers. 
Menu selection provides for 1000's of substituted 
benzene molecules. Display of molecule and 


nomenclature. IBM or compatible. $35 + $2 s&h. | 


PCO DIGITAL SCIENTIFIC 
P.O. Box 613, Gurnee IL 60031 


(312) 473-1804 


Inquiry 720. 


SOFTWARE/ENGINEERING 
ENGINEER'S AIDE 
Integrated Process Engineering Software 

* Pipeline/Ductwork Sizing * OrificefControl Маме Sizing 

• PumpiFaniCompr. Sizing * Project Financial Analysis 

* Heat Exchanges Sizing 1 Conversions/Specifications 
Pull-down menus, pop-up help, money back 
guarantee. All for $395 (IBM & Macintosh). 

Engineering Programming Concepts 
P.O. Box 925, Camarillo, CA 93011, 
805-484-5381 


Inquiry 683. 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circuit Analysis • Root Locus • Thermal 
Analysis Plotter Drivers • Graphics • Signal 
Processing * Filter Design • Report Proof- 

reader • Transfer Function Analysis. 
BV Engineering 
2200 Business Way Suite 207, Riverside, CA 92501 


(714) 781-0252 МІЅАЈМС | 
Inquiry 662 


CONTROL YOUR PROJECT! 


Describe the work, MicroGANTT? project management 
system calculates the schedule and budget. Optimize the 
schedule and resource loading interactively. Customize 
the reports, including Gantt Chart and Network Diagram. 
Buy only the modules you need. MS-DOS, PC-DOS & 
CP/M-80. Free catalog. 


Earth Data Corporation 
P.O. Box 13168, Richmond, VÀ 23225 
(804) 231-0300 


Inquiry 673. 


ELECTRONIC CIRCUIT ANALYSIS 
ЕСА-2 ш a РС based high pectormance ansiog сисуя simolator 
wi A, DC, Transient, Годны, Worst Case and Morime- Caro analysis. 
ECA-2 will hindia сёсыйа of appre 500 nodes amd 2500 com- 
poenas. In addio to value id Tolerance, Die Conga 
pacamaters incide Вами, Temparaiute Сое сют, Delay, 
Phase Ange aed continuous or ресепти псу Беная. Inclodes 
componant gesgpinag ier орти on Demo dex $15. ECA-2 ETS, 
Оле year update sence $120. 


TATUM LABS 
POB 698, Sandy Hook. CT 06482 


(203) 264-3755 


Inquiry 757. 


FINITE ELEMENT ANALYSIS 
MSC, the leader in FEA technology, markets a full 
line of FEA tools for personal computers. Starting 
at $45 for MSC/pal INTRO on either the IBM PC 
or the Apple Macintosh, our products are design- 
ed to be complete and easy to use. Interfaces for 
most CAD systems available. 


The MacNeal-Schwendler Corporation 


815 Colorado Blvd. Los Angeles, California 90041 
(213) 259-3888 


Inquiry 707. 


SOFTWARE/GENERAL 


SongWright Ill 
Music Processor for IBM Compatibles 
Prints quality lead sheets, songs, scores with text and 
symbols, multiple staves; transposes to any key; plays 
tunes. Screen graphics editor, IBM/Epson/Star printers. 
Send $49.95, $2 s&h or write for free sample output. 


SongWright Software 
Route 1, Box 83, Lovettsville, VA 22080 
(703) 822-9068 


SMALL BUSINESS & HOME 
Loans/Sav g/Calculator/Cost Schedule/Help Access 
List & Search. Files: Create, Read, Add Data-Charge 
Accts. Budget, Inventory. Tally, Auto Phone. Payroll. 
Invoice Sales/Ser /Paymts/Rtns. Check/Bank Stmts. 
Text-File. Sorts. Instrs. List Code-Basic. IBM & Com. 
patible. 256K 

$39.95 + $5 S/H COD/M.O./Csh-Chk. 


800-247-7893 

CALC-DATA, INC. 305-456-0417 

460 Tamarind Dr., Hallandale, Fla. 33009 
Inquiry 563. 


NEW INTEGRATED ENVIRONMENT 


Al FOR THE IBM PC 
TOPSI 15 A FULL VERSION OF OPS5 WHICH RUNS 
UNDER MS-DOS, UNIX OR CP/M. AFAST. EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL. 
PROTOTYPING: $125 — PRODUCTION: $250 
PROFESSIONAL: $375 SHIPPING, ADD $5 


Dynamic MASTER SYSTEMS 
POB 566456, Atlanta, GA 30356 
(404) 565-0771 Telex #282923 


Inquiry 678. 


GREAT SOFTWARE, CHEAP! 
Absolutely smashing User Supported Software 
$4.95 per disk. PC-Outline, AutoMenu, PC-Key 
Draw, PC-DeskTeam, PC-Write 2.7, Poster- 
Banner, DOSamatic, utilities galore, games, much 
more! Money-back guarantee. IBM PC, PC Jr, or 
compatibles, FREE CATALOG. 


SHAREWARE EXPRESS 


31877Del Obispo, Suite 102M, SanJuan Capistrano, CA 92675 


Inquiry 787. 


SURPLUS SOFTWARE. CHEAP!!! 


NAMEB RANOMS-DOS software at FINAL LIQUIDATION prices 
Microsoft Basic Compilers. & interpreters, Multiplan, dBASE Il, 
CCP/M-86, Wordstar, Spelistar, & Mailmerge. Supercalc 2, Lattice 
"C", RM Cobol, Realword General Ledger, Sales Analysis, Payroll, 
much тоге! AH software is new., an original factory sealed packages. 
We also have a limited number of manuals for your favorite pro- 
grams. Plus both new and surplus hardware. Don't miss this one. 
Send for FREE CATALOG today! 


GIL ELECTRONICS 
P.O. Box 1628-C, Soquel, CA 95073 


Inquiry 691. 


SOFTWARE/GRAPHICS 


SOFTWARE/GRAPHICS 


LAND SURVEYS 
L-PLOT. ..А Metes & Bounds program to plot/print plats 
of Any scale— Any description—use Any measurement! 
Calc. areas, error of closure, plots multi tracts. IBM/compat 


with monographics, CGA or EGA capability. $190. 30-day 
FREE trial. Visa/MC/chk. 


LAN/SCAN, INC. 


P.O. Box 6863, Abilene, TX 79608 
(214) 824-6419 


Inquiry 704. 
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SOFTWARE/GRAPHICS | SOFTWARE/LANGUAGE | SOFTWARE/SCIENTIFIC 


FORTRAN PROGRAMMER? 


Now you can call 2-D and 3-D graphics routines 
within your FORTRAN program. 
GRAFMATIC: 75 callable routines for 
screen oulput. $135. 
PLOTMATIC: Pen plotter driver. $135. 


For the IBM PC, XT, AT and compatibles. We sup- 
port a variety of compilers, graphics boards and 


lotters. 
pew" MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


(301) 593-0583 
Inquiry 710. 


TI PRO + TURBO + GRAPHICS 
TiGrafix = graphics, turttegraphics, music, scr and curs сол: 
trols. + more. Use basic pics w/o reprog Source & doc indud:- 
ed TiGrafix $89.95, + TURBO w/8087 & BCD - $169.95. 
NEW —TURBOF!X patches IBM TURBO 3.01A to run on ТІ, 
windows, piot & draw. $39.95 or with TiGratix or TURBO 
$30.00. Specify IBM or MS DOS TURBO. 


ProWanre, Inc. 
P.O. Box 15272, Portland, OR 97215 
VISAJMC/CHECK 7AM-7PM MON-FRI 
(503) 233-4465 


Inquiry 728. 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PriSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjel, or laser printer. GRAFPLUS sup- 
ports all versions of PC or MS-DOS with IBM (incl. 
EGA), Tecmar, and Hercules graphics boards 

$49.95. 

Jewell Technologies, Inc. 
4302 SW Alaska St., Suite 207, Seattle, WA 98116 


(206) 937-1081 


Inquiry 701. 


> 4D Laboratory EGA Support 
Now you can investigate the fourth spatial dimension wilh 
your 16-color 256K EGA. It could change the way you think 
about 3-0 space. Rotate the venerable tesseract (hypercube) 
and other supplied 4D shapes. Or define your own shapes, 
controlling the color and placement ol each line in Ihe x, y, 
т, and w axes. 

Order today for $44.44 plus $4 S&H, CA add 2.89 tax. 
For Compaq, IBM PC, compatibles CGA or 256K ЕСА 

4D GRAPHICS LAB 
Suite 537, 12021 Wilshire Blvd., Los Angeles, CA 90025 


(213) 479-4792 


Inquiry 687. 


SOFTWARE/LANGUAGE 


SCREEN PROGRAM GENERATOR 
SPG I creates BASIC program code Quickly and easily. 
Design your screen directly and SPG | will generate the 
BASIC program code to handle the display and inpul of 
data. Controls use of color, editing, graphics, cursor 
movement and function keys. Generated code easy to 
modity / merge / compile. IBM PC & compatibles 128K. 


$49.95 + $3 S&H (CA + tax) 


Treebeard Software 
5901 Warner Avenue, Suite 428, l-luntington Beach, CA 92649 


(714) 840-6939 


Inquiry 763. 


HYPER C COMPILERS/TOOLS 


Apple II ProDos Professional compiler, CDOS com- 
piler, ProDos entry level compiler, 65CO2 Assembly 
Language Dev. Syslem, Macintosh compiler, full 
source code for both Apple I! and Macintosh pro- 


gramming tools. 
For further information/catalog coniact: 


WSM GROUP, INC. (602) 298-7910 
Р.О. Вох 32005, TUCSON. AZ 85751 


Inquiry 768. 
360 BYTE * MARCH 1987 


Minnesota S N Ó n О L 4 Language 


Powerful string & data handling facililies. Interpreter com- 
patibie with mainframe SNOBOL4. 32K slrings, 32 bit in- 
tegers, 8087 for float & large memory model. Sample pgms 
include ELIZA. For >128K IBM PC & DOS or equivalent. 
Definitive "green" book by Griswold et al available. 
Guide +5%” SSDD diskette. .. 
Guide + diskette + "green" book. , 
"Green" book only.._, . 
Posipaid in USA. In NY ad 

BERSTIS INTERNATIONAL 

POB 441, Millwoad, NY 10546 


Inquiry 658. 


CBTREE FOR C PROGRAMMERS 


B-tree ISAM driver written completely in 'C' to К 
& R standards. Supports multiple keys, variable 
key lengths, fixed or variable length data records. 
Easy to use sample programs and quality 
documentation. Fast, Flexible, Efficient. Source 
code and no royalties for only $99 plus shipping. 


PEACOCK SYSTEMS, INC. 
2108-C Gallows Rd., Vienna, VA 22180 
(703) 847-1743 


Inquiry 721. 


FORTRAN UTILITIES 
CROSS-REFERENCE UTILITY: Mainframe grade symbol x- 
ref listing lor variables, subprogram calls and labels. Variable 
map shows type, length, alloc, scope, usage tag, etc. All 
FORTRAN 77 compilers. $49.95 + $2.50 S&H. 

UTILITY LIBRARY: Assembly language routines lor screen, 
cursor, keyboard, time, sound, etc. MS/IBM and IBM Pro/RM 
FORTRAN compilers, $39.95 + $2.50 S&H. 

IBM PC with DOS 2.0+. VISA/MC/MO/check (2 wks) 

PJN INTERNATIONAL 

P.O. Box 201363, Austin, TX 78720 
(512) 258-1235 


Inquiry 726. 


Ada® 
© Ada Language Reference Manual © 
• Appropriate for апу Ada compiler e 
e Convenient 6" x 9" format • 
e Quantity and educational discounts available, 
$12.95 (postage included) « 


Gensoft Corporation(412) 621-0235 
319 South Craig St., Pittsburgh, PA 15213 


Ада ts the registered Iradernark of the Ursted States Government. 
Acta Jornt Program Осе (AJPO) 


Inquiry 690. 


SOFTWARE/SCIENTIFIC _ 


HP-PC HYPER-CALCULATOR 


Pop-up MS-DOS programmable scientific calculator 
emulates HP-11C. Hex/oct/bin arithmetic, two-way dala 
transfer, program & data disk storage, HELP, alpha 
prompts, 100 registers, 1000 program steps. Free 8087 
version, utility programs. $39.95 + $1 s&h. 


SUNDERLAND SOFTWARE ASSOCIATES 
Р.О. BOX 7000-64 
REOONDO BEACH, CA 90277 


CALL TOLL FREE 800-628-2828 ext. 502 


Inquiry 750. 


DATA ACQUISITION AND ANALYSIS ON PC’S 


« MEASURE for Data Acquistion directly to Lotus 123 a FOURIER PERSPEC- 
TNE Il advanced Digital Signal Analyss a LOTUS MANUSCRIPT Technical 
Document Preparabon System Combines Text and Graphics. + PRIME FAC- 
TORFFT Subroutine Library Сай from Turbo Pascal, C. Fortran, Basc Up 
to 65,520,0ata Poinls 20 avafable • TURBO PASCAL from Borland 
* TELEVISION tor image Communications * 8087 Coprocessors, alt vanelies 


a DASH-16 A/D Converter Board fram MetraByte 
FREE Customer Service — Saátjstacion GUARANTEED 
ALLIGATOR TECHNOLOGIES 
P.O. Box 11386, Costa Mesa, CA 92627 


(714) 662-0660 


inquiry 652. 


forMath® text-formatter 
e Equations, matrices, ratios, integrals, diagrams 
e Macros, fonts, Greek/math symbols 
e Hyphenation, secn/eqn/ref numbering 
e Indexes, table of contents, footnotes | 


* Dot: matrix, dassywheel, laser printers, all monitors 
$400. $50 for demo 
SHANTHA SOFTWARE INC. 
50 West 97th St. Room 11N, New York City 10025 
(212) 222-SNIP 
Touchtone toll free: 950-1088-wait-FORMATH 


Inquiry 741. 


SUBROUTINE LIBRARY 


Scientific Subroutines for technical program- 
ming in Fortran, Pascal, Modular 2 and C. 
Source and Object code for a variety of com- 
pilers. Qualily soltware al affordable prices. 


ALPHA Applied Research 
2355 McLean Blvd., Eugene OR 97405 
(503) 485-6841 


Inquiry 653. 


FREE SCIENCE/ENGINEERING MAGAZINE 


Circle below for FREE sample of Personal Engineering & 
Instrumentation News. Monthly magazine gives News, 
Reviews and Applications Tips for the Areas of Analogand | 
Digital Instrumentation, Design Automation and Data Acq | 
& Control. Subscriptions: $30/yr ($60 outside US) 


Personal Engineering & Instrumentation News 
28 Rice St, Newton Center, MA 02159 
(617) 969-7274 


Inquiry 723. 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 
New Low Prices 
Relocatable Macro Cross Assemblers, 
Linkers, Librarians 
Targeted to almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 


215-362-0966 MC/VISA 


Inquiry 682. 


MATRIX CALCULATOR 
Matrix beng cn ap or Linear Programming, 
System of Eqns, Multilin Regr Diff Eqns. 
Spread Sheet-like Editor/Printer. Free 
DSIKUTIL software, 160+ pg. manual. $59.95 
Source in Turbo Pascal Option at $60 includes 
Free Turbo Pascal Linker program. 


SoftTech Inc. 
14640 LaBelle, Oak Park, MI 48237 
1-313-544-8544 


Inquiry 744. 


Adv. Scientific Anais & Graphics—see BYTE 9/86 p32 
GRAPHICS; 20 lypes, black, lin/log. contour, 3D plots. 
» PROBABILITY: statistics, пирогу regression, retiabilily. 
> IMAGING: tft, snr, raytrace, convolve, fractals, autocorr. 
MATRIX ops: inverse, sigenvectora, complex, sim, eus. 
50 CAE tools in Basica. "Elegant code" loaded with graphics tricks; 
fractals the 4-color limit! Science handbook & disk. 

MCiVisa (800) 541-0900 (800) 334-3030 in CA 


378 + $3 oth — SIMPLICATION UnLtd. 
Р. О. Вох 654, Menlo Park, СА 94025 


Inquiry 743. 


THE BUYER’S MART 


UTILITIES 


SOFTWARE/SCIENTIFIC | 
| 


SCI-CALC 


Pop-up scientific expression evaluator, more power- 
ful than other pop-up calculators. Complete expres- 
| sion editing facility. Full range of functions; scientific, 
statistical, logic. Requires IBM PC compalibikty. 
Introductory price $79.95 


From the producers of SCI-GRAF 


Microcomputer Systems Consultants 
32 West Anapamu, Suite 190, Santa Barbara, CA 93101 
(805) 963-3412 


Inquiry 711. 


SOFTWARE/SORT _ 


OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup- 
ports most languages and filetypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 


much more! MS-DOS $149. XENIX $249. 
(702) 588-3737 


Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 


Inquiry 716. 


SOFTWARE/STATISTICS 


P-STAT® 
Full mainframe package for PC/XT/AT & com- | 
patibles. Statistics, data & file management, data 
display, report writing and survey analysis allin one. | 
4GL programming language, online HELP & 
EDITOR, command or menu driven. $95 demo and 
site license available. 

P-STAT, Inc. (609) 924-9100 
471WallStreet, P.O. Box AH, Princeton, NJ 08542 

Telex: 466452 


Inquiry 729. 


SOFTWARE/TOOLS 


dBDOCGEN" 
dBASE" DOCUMENTATION GENERATOR 
dBASE owners easily document your dBASE ap- 
plications. Documents .DBF (with structure and | 
field names), .NDX (with index), .CMD, FAM, and 
-FMT files. Only $99.50 + $4 UPS Gnd or + $8 
Blue S&H VISA/MC 
CALL TODAY (503) 233-8676 


TOP PRIORITY Data Products, Inc. 
1731 S.E. 55th Ave., Portland, OR 97215-3396 


Inquiry 760. 


Modula-2 


REPERTOIRE is the fastest salhng M2 toolkit. New 
release includes DBMS, screen sysiam, aditor, & 
250+ routines. $19 for al LNKs & SYMs; $89 wih 
full (560K) source and 300p printed manual. 
MCNISAJAMEX/COD/PO. Call for free demo & 
manual on disk. Logitech & other versions. 


PM 4536 SE 50th, Portland, OR 97206 
| (503) 777-8844; BIX: pmi 


Inquiry 7 7. 


SCREEN MASTER 
For business professionals, programmers 
and home users 
Create demos, prototypes, tutorials, w/384 color cam- 
binations & animation. Capture screens from programs 


Design menus instantly. Enhance high level languages 
w123 utilities. Run-time module for distribution. Simple 
enough for anyone - complex enough far any job 
GENESIS DATA SYSTEMS 
| 5403 Jonestown Road, Harrisburg, PA 17112 
(717) 652-1200 


EditingTools 2.1 
A superb text editor wilh an intelligent DOS shell 
Load тийре dracones as menus. Еси multiple 
fles. Move {ext among files. Don't use your PC 
without it. Only $35. + $4 s/h. Optimized Turbo 


Pascal source code optional 


Jou Laboratories 
P.O. Box 460969, Garland, TX 75046 


214-495-8862 


Inquiry 702. 


STATISTICS 


NUMBER CRUNCHER STAT SYS 
Menu-driven. Multiple & stepwise regression, 
ANOVA, tma series, discriminant cluster and factor 
analysis, principal components, scatter plots. 
histograms, t-tests, contingency tables, non- 
parametrics. Import export data. Spreadsheet, sort, 
join, merge. $79. IBM PC/Macintosh. Quantity 


discount. NCSS-B 
865 East 400 North, Kaysville, UT 84037 


801-546-0445 


lnquiey 712. 


STATISTICS CATALOG! 
If you need statistics for IBM PC or Apple 11, call 
us and let our technical advisors help you find the 
statistics programs you need. 
Write or call now to get a FREE catalog of statistics 
and quality control software. 


HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Ste. 222 
Northridge, CA 91324 


(800) 451-3030 (818) 993-8536 (CA) 


Inquiry 695. 


STATISTIX" 
$75 - Satisfaction guaranteed 
A comprehensive, powerful, yet easy-to-use 
statistical analysis system for IBM PC/XT/ATs, Apple 
II's, and MS DOS machines. Clear 200p manual. 
Write for information. 


NH ANALYTICAL SOFTWARE 
801 West lowa Aver, St. Paul, MN 55117 


(612) 488-4436 


Inquiry 714. 


The Statistician 

includes: Multiple Regression (Stepwise, ridge, all 
subsets, backward elimination) 
s Time series analysis * descriptive statistics 
e transformations = survey research * nonparametrics 
є X- Y plots s ANOVA * random samples * data base 
* data editor * search & sort « hypothesis tests 

For IBM, MS-DOS, XENIX, CPM, TRS-DOS. 
QUANT SYSTEMS Ваза 


TOLL FREE 
Box 628, Charleston, SC 29402 1-800-334-0854 


803-571-2825 (Ext. 814) 


Inquiry 730. 


RATS! Version 2.0 
RATS, the best seling Economeinc software package, 
now includes daily and weekly data, a new easier to use 
500 page manual, and many advanced features. Use 
RATS for time-series and cross-section regression, in- 
cluding OLS, ARIMA, VAR, logil, and proba IBM PC or 
compalible. $200. MC/VISA. Call tor brochure. 


VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 
(312) 864-1910 


IBM PC, DOS 2/3 70 KB 
We print pictures (300 + pic. maker enclosed) mix- 
ed with multifonts on Toshiba, Epson, etc. OR run 
our mem. resident calendar, calculator, DOS ser- 
vices etc or even YOUR own codes. 

What can't it do? at $45 US? 


LCS (514) 279-5678 


Р.О. Box 956, Outremoni, Quebec 
Canada, H2V 4AB 


Inquiry 705. 


PRINTER! CACHE! RAMDISK! 


PRINT-matic ($16) sends predefined control codes to any 
printer from within applications AND allows you to change 
fonts while printing. WARP-TEN ($16) is a programmable 
disk cache that speeds up your PC disk accesses. RAMbak 
($16) automates the saving of new or changed RAM disk files 
to floppy disks and/or hard disk subdirectories. PC, XT, AT, 
compatibles with 256K DOS 2.0 +. (MN Res. + 6°). NCP 


Software Brewing Company 
P.O. Box 12094, St. Paul, MN 55112 
612-636-2727 Visa/MC/CHK 


Inquiry 747. 


FILE GENIE™ 


File Genie™is а file conversion system which gives you 
the necessary lools to easily analyse and convert any file 
to a new structure. tdeal for re-structuring unusable data 
or word processing files. Search and replace «multiple 
files using "wild card“ file descriptions. MS/PC-DOS. 
$69.95 M/C VISA 


TEAM AUSTIN, INC. 
6809 Convoy Ct., San Diego, CA 92111 


USA 800-822-0852 (їп CA) 800-822-0853 


Inquiry 758. 


HANDS OFF" PC SECURITY 
- Locks Hard Disk. - Restricts Floppy Use. 
- Protects Subdirectories. 
- Normal Use of DOS Commands and Application Software. 
- IBM PC, XT, AT and True Compatibles. 
- DOS V2.0 and Higher. Hard Disk System. 
- Keep Other Peoples HANDS OFF Your System 
- $89.95 VISA/MC 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 
412) 963-1624 


Inquiry 754, 


SOURCE CODE LIBRARIAN & 
REVISION CONTROL SYSTEM 
ТЫВ” keeps ALL versions of your program in ONE 
compact library file, even with hundreds of revesions, 
• 5 times faster than SCCS • LAN compatible 
е Free pubic doman MAKE (with source) by L Dyer 
MS/PC-DOS 2 x А 3.x. $99.95 + $3 S&H. VISA/MC 
BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 


(919) 469-3068 


Inquiry 661. 


PADLOCK/PADLOCK Il DISKS 


PADLOCK furnishes the user with a method for providing 
protection against unauthorized duplication from DOS 
commands $99. PADLOCK Il disks come preformatted 
with finger-print and senalization. PADLOCK || disks of- 
fer superior protection. Ask aboul our HARD DISK pro- 
tection with uninstall capability. MC/VISA. 


GLENCO ENGINEERING 
3920 Ridge Ave., Arlington Hts., IL 60004 


Inquiry 689. 


Inquiry 765. 


(312) 392-2492 


Inquiry 693. 


MARCH 1987 - BYTE  36l 


THE BUYER’S MART 


UTILITIES 


UTILITIES 


PAL FOR SIDEKICK! 
Personal Appointment Locator automatically snows 
coming appointments, searches your file, maintains 
to-do list, automatically repeals appointments, ex- 
amines multiple files. Resident alarm too! Only 


$49.95. Cheap at twice the price! 


PAL SOFTWARE 
Ste. 12B 110 Green St., New York, NY 10012 


212-334-9172 1-800-541-0900 
.) 1-800-334-3030 


Inquiry 718. 


AT'S DON'T NEED 360kB DRIVES 
The 1.2mB drive has long been known to READ but NOT 
reliably WRITE on 360kB floppies. With "CPYAT2PC'"* 
1.2mB drives CAN reliably WRITE 360k8 floppies saving a 
slot for a second hard disk or backup tape. “CPYAT2PC" (Not 
Copy Protected) offers "Ihe preferable SOFTWARE SOLU- 


TION. ONLY $79+$4 S/H VISAIMC/COD UPS B/R 
MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 

Order toll free 1-800-621-0851 x777 


415-593-8777 ( (СА) 212-334-1858 (МҮ) 
TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 709. 


Protect your hard disk data! 
Second Chance protects hard disk data files by making 
fast reliable backups. Second Chance ıs from Quaid Satt- 
ware, the makers of CopyWrite, so you can count on the 
same reliability speed and ease of operation you're us- 
ed to with CopyWrite, MS-DOS $75 U.S. Check/Credit 
card. 


QUAID SOFTWARE UM TED 
45 Charles St. E. 3rd F 

Toronto, Ontario, Canada way 152 
(416) 961-8243 


CONCURRENT DOS BACKUP 
BackPack™ runs like BACKUP/RESTORE and sup- 
ports DOS and CP/M media as weil as users. Backs 
up and restores up to 1000K/min. on an AT and 
360K/man. on an XT. Supports release 4.1. Also 
avedable оп СРЛ4А-89 and CP/M plus. $150. 


Bright Light, Inc. 
520 Fallowship Rd. «C301, Mt. Laurel, NJ 08054 


(609) 778-0772 


Inquiry 660. 


WORD PROCESSING 
HEBREW / GREEK / ARABIC 


Russian and European Languages. Full 
featured, multi-language word processor sup- 
ports on-screen foreign characters with по hard- 
ware modifications. $350 (dot matrix) or $500 
(laser) + $5 s/h. Or send $15 + $4 s/h for 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Explorer finds and 
restores t. Disk Explorer also shows what's really on disk; 
view, change or create formats, change a file's status, 
change data in any sector. MS-DOS $75 US. 
Check/Credit card weicome 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd FI. 
Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 


VIDEO ANIMATION 


Video Animation 

Would you like to do real animation on video tape? The Pico 
Systems Video Animation Controller and an editing video 
recorder are all you need. Any computer with a spare RS-232 
serial port can run this controller. No special software, just 
simple words and numbers command the controller to in- 
sert n frames of video from your screen to an exact location 
on the tape, with absolute frame accuracy guaranteed. 


Pico Systems 
819 Marshall Ave., Webster Groves, MO 63119 
(314) 962-6103 


inquiry 724 


TOSHIBA T3100 
in stock 


IBM AT HARD DISK 

512k 1.2 drive 20 MB HO 

IBM keyboard.. $2595.95 

IBM AT 512k 1.2 drive 
$2199.99 


IBM XT New Model 268 
256K, 1-360K drive, key- 
board & controller $999.95 


As above w/20 MB 
$1899.95 


AT&T 6300 
128K-1360K drive, monitor 
wikeyboard $1449.95 


PANASONIC BUSINESS 
PARTNER AT FX 800 
512K exp. to 8 MB 1-1.2 
drive, 20 MB HD $1899.95 


TRI STATE COMPUTER 


160 BROADWAY, NEW YORK, NY 10038 


PANASONIC BUSINESS 
PARTNER XT FX 600 
256k expandable to 640k 
1-360k drive, 20 MB HD 
$1095.95 


SHARP PORTABLE 
PC 7000..... $749.95 
MACINTOSH Plus 
$1599.95 
MACINTOSH 512K 
800k Drive. . $1299.95 
TOSHIBA T1100 Plus 
w/640k..... $1599.95 
MODEMS 

Hayes 1200. .. $349.00 
Hayes 2400B. . $499.00 


EPSON EQUITY | 

256K, 2-360k drives, with 
monitor & video card, DOS 
& Basic, parallel & serial 
ports... seeeeen $849.95 


As above w/1-360K, 1-20 
MB, Hard Drive. $1099.95 


demo. Req. 512K/graphics 


Gamma Productions, Inc. 
710 Wilshire Blvd., Suite 609, Santa Monica CA 90401 
(213) 394-8622 


Inquiry 688. 


Advertise your computer products for 
as little as $375 in THE BUYER’S MART. 


For more information call 


Karen Burgess at BYTE 603-924-3754. 


(Bet. Maiden Lane and Liberty St.) 
(212) 349-3134 * Open weekdays 9-6, Sunday 10-4 


CALL TOLL FREE ORDERS ONLY 1-800-221-1926 


EPSON EQUITY I! 
640K/2-360K Drive 
$999.95 


EPSON EQUITY II 
640K/360K Drive 

20 MB Hard Drive 
w/mono-monitor. $1399.95 
wicolor-monitor. $1599.95 


EPSON EQUITY Ill 
640K, 1.2 Drive, 20 MB 
$2195.95 


PRINTERS 
Apple Imagewrtr 11. 459.95 
IBM Pro Printer XL 489.99 
IBM ProPrinter... 349.99 
New Epson LX86. 209.95 
Epson DX 35 
Epson LX 80 
(Homewriter 10) 

Epson LQ 800... 
Epson LQ 1000... К 
Epson ЕХ 800 (new)439.95 


PRINTERS 
Epson EX 1000... 529.95 
Epson LQ 2500... 969.95 
Pana. KXP 1092.. 269.95 
Pana. KXP 1592., 379.95 
Pana. KXP 1595.. 509.95 
Pana. KXP 3131.. 229.95 
Pana. KXP 3151.. 359.95 
Oki ML 192 269.95 
Oki ML 192 Plus. . 339.00 
Oki ML 292e 379.95 

i 499.99 
Oki ML 193 Plus. . 499.95 
Toshiba P321 P/S. 409.95 


Silver Reed EXP 800619. 95 


LASER 
HP Laser Jet.... 2250.50 
HP Laser Jet Plus 2995.95 


MC & VI 
ACCEPT 


SA 
ED 


NO ADDITIONAL 
CHARGE 


SOFTWARE 


Epson FX 86E. . 339.95 
Epson FX 286E. 479.95 
Epson FX 286. . 429.95 
Pan. KXP 1080i. 179.95 
Pan. KXP 1091i. 229.95 


“Advantage 
Superkey 
PFS Professional 


Microsoft Windows .. 67.95 
Microsoft Word... 
Multimate 3.3..... 229.95 


279.95 


9.95 
File187.95 


PFS Professional 


SOFTWARE 
Bank St. Writer... . 49.95 
Crosstalk XVI.. ,. 99.95 
D'Base Ш Plus... 384.95 
DAC Easy Accountg 47.95 
R. Base System 5. 329.95 
Fast Васк........ 89.95 
Flight Simulator. . 
Framework Il 
Lotus 123 v. 2.01.. ; 
Manag’g your Мопеу106.95 


All items subject to availability and price changes. Mail and phone orders C.O.D., MC and VISA, S&H extra. Not 
responsible for typographical errors. All systems fully tested and installed by Tri State Computer. Printer price 
w/purchase of cable only. Special to BYTE readers — Full Size Printer Stand $9.95 
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69. 
34.95 


New Version 
WordPerfect 4.2... 


199.95 


Inquiry 314 


A YES, YOU CAN! 4 


MULTITECH 900 10/6 MHz $1500 


Compatible Computer 


исра 


РСАМ 
20МВ Turbo System 


(4.77/8MHz XT Compatible) 
640K, 360K Floppy, 20MB, 
AT Style KBD, One Year 
Warranty 

FCC Approved 


PCAM 
30MB Turbo System 
(4.88/8MHz XT Compatible) 
640K, 360K Floppy, 30MB, 
AT Style KBD, One Year 


Warranty 
FCC Approved 


Desktop Computer 


Compaq Portable 256K , . , 1595 
Compaq Portable + 20M8 1995 


Floppies 
Fujitsu 360K ...,....... 
Toshiba 3e" 720K ....... 
ac 360K ............... 
Тас 12MB/FG . 
Toshiba 360K . 


BIITIETIN 


Toshiba 1.2MB ot ct Peete E 


Alternative Mass 
Storage 


Archive 20 intera) Tape. , . . 456 


Archive 60MB Internal 


Archive 60M8 External ....695 


$895 


$955 


Multitech Options 
e Software monitor 
and monochrome 
graphics card . . $219 
e Color monitor 
and gr. card . . . $399 
e EGA monitor and 


e 10 or 6 MHz 

e 1.2 MB Floppy 

* Keyboard 

« MS DOS 31 

° 5 Half-Height 
internal Drive slots 

e 1 Year Warranty 

e Serviced 
Nationwide by 
TRW 

e 512K expandible 
to 1 MB 


Diskettes and Tapes 


#Qdhdaneana . ae 
Maxell MD2- DM 10 dise . . . . 18 
Maxell MD2-HD 10 disks . . Т: 


Hard Disk Drives 


Seagate 51225, 20M8 Kit . 368 
Seagate 51238, 30MB Kit . .459 
Seagate ST251 40MB Kit . . 
Seagate 4038 30MB 
Seagate 4051 40MB. 
Seagate 4096 80MB/ ` 

software .......... M 
Western Digital 1002 
NCL (like WD 1002) 
Western Digital WAH 
NCL (like WD WAH) cass.. 
WesternDigital WA2 ....,. 139 


Hard Cards 
Maynard 10MB.......,...499 
Maynard 20MB...... a.a a 999 
Maynard 30MB... 
Input Device 
Mouse System Mouse 
Mach M Joystick 
GameCard...........-. .44 
Graphics Board 
Monochrome 
Hercules Graphics Card ..., 194 
Everex Edge 239 
ATl...Mono/color/high/ras . .239 
Clone monochrome graphic .95 
Persyst Bob/MG mono/RGB , 171 


Pri ter- Dot Matrix 
Near Letter Quality 


e Multifunction, 
EMS, 0-1.5 MB . $219 
e Daughterboard to 
wxpand to 3 MB$128 


6 times del ife 
00 


Monitor 


Thompson 4508 
132 column, 14" 


Samsung monochrome 
Multitech softwhite 
Multitech 14'' reversable ... 


Color Mo itor 


EGA 


Color Monitor 
NEC Multisync 


$565 


Epson FX 286 .,. 

Epson EX 800 ..,,.,,,,,. 
Epson EX 1000........ ... i 
Epson 12 2500.. ........ 

IBM Proprinter 

Citizen 1200 120 CP S 

Panasonic 1091 1 240 CPS. .377 
NEC P6 XL 216 CPS 24 wire 478 
NEC P7 216 CPS 24 wire , . .680 
NEC P5XL 290 CPS 24 wire 988 
Toshiba P-321 216 CPS ....434 
Toshiba P-341 216 CPS ,.. .632 
Toshiba P-351 288 CPS ... .933 
Toshiba P-351 C 288 CPS . 1153 


Printer-Laser 


T1100+ (B40K, 2 


T3100 (640K 3145'', 
Floppy/10MB 
Hard, 720K) 
Zenith 181 (640K 2 
31". Floppies, 
20K) 


Monochrome 


$165 


Thompson Color 640/200. 269 


Зу" Drives, 7200 91790 


Graphics Board Color Desktop Publishing 


Hercules Color Graphics. . . . 149 
Clone Color Graphics/Port . . .78 


Graphics Board EGA 
ATI М/опдег............ . .299 
Paradise EGA/Auto Switch . . 365 
Video 7 Deluxe/Auto Switch . 389 


Epic EGA EGA/CGA 
NEC EGA for Multisyne ....3 


US Robotics Direct 1200 Ext 109 
US Robotics 1200 internal . . 115 
US Robotics 2400 Internal . . 189 
US Robontics 2400 External 348 


2995 Memory Expansion 


AST Premium 256K .......289 
Multifunction six pack ...... 

AST Rampage PC 256K ....234 
AST Rampage AT 512K ... .4@45 


Power Supply 


Ruby Surga Protector 
Backup Power Supply 800W 663 


Microsoft MS DOS 3.2 . ,, ,. .79 


Key Boards 

Ketronics 5151 

Keytronics 5153 

Maxiswitch (like 5153) 

Clone AT Style Keyboard . . . .69 
Chips 

256K 150 Nano ...........й7 


256K 120 Nano ..,........29 
64K 150 Nano ,,. 


8097-35Mhz ..у.,.....1Ї] 

80287-3 5MH2 ,.,,,... ... 189 

80287-8 8MHz 09 
Accounting 

Dac—Easy Accounting 

Open System, Accounting . .399 

BPI Accounting 


dBASE Ill PLUS | 


NN | 


dBASE lil Plus, Ashton T .,.399 
R Base 5000, Microrim .... 
Reflex, Borland 


99 
Paradox Ansa Software , . . .442 
. = 


$3500 Desktop Managemen 


Sidekick, Borland 49 
> 


PFS Profesional File .. 


GENIUS full screen monitor1330 
click Art Personal Pub 

Sci.aser Plus 

PageMaker/Aidus ......... 
Harvard Professional Publish435 
Polarold Palette ......,.- 1589 


Cad/Cam 


Pro Design İl.............139 
Generic Cad „.„.........-. 99 


Games 


Flight Simulator, Microsoft . . .32 
Jet, Subiogic Communication 33 
F-15 Strike Eagle, MicroPro . . 29 


I tegrated 


FRAMEWORK I! 


Framework й (EEZ EEE] a 
. 43 
b ,.908 

Enable, The Software Group 368 
115 


Symphony, Lotus ...... 
12-3, Lotus . 


HAL эол» удо +з 


Investment 


$94 


Dollars & Sense 


Managing Your 
Money 


Dow Jones 
Market Analyzer + $269 


Dow Jones $189 


Market Manager + 


Programming 
Language 


Turbo Pascal w/8087 BCD .. 
Turbo Prolog, Borland 
Microsoft Quick Basic .,....72 


Project Management 


Harvard, Project 
Management 
Microsoft Project ....... € 


Tax Planning 
or Preparation 
Tax Preparer, 
HowardSoft 
Chipsoft Turbo 
Tax Personal 
Chipsoft Turbo 

Tax Pro 
Turbo Tax 
State 


$117 . 


$199 

$48 
$288 
$145 


Real Estate 
Real Estate $32 8 


Portfolio 

analyzer | 8225 
$229 
$229 


Good Buy 

Norton Utilities, Norton ..,..31 
Carbon Copy, Meridian. . . , , 338 
PC Tool, Central Point ......38 
Mace Utilities & 
Lightning ....,............ 
Disk Optimizer 

Software Carousel .... 

Double dr 


Good Lease 


Utilities 


Double 005 . 


The difference between PCAmer- 
lean and other suppliers is our ser- 
vice. We guarantee low prices, carry 
products that are fully backed by 
manufacturer's warranties and offer 
customer service and technical 
support. 

Yes you can! it's easy to do 
business with PC American. We offer 
terms to qualified institutions, accept 
major credit cards, wire transfers, 
checks, and cash. 

Yes you can! Give us a call. Letus 
make It possible for you. 


TERMS: We accept cashier check, 
Money Orders, Visa, Master Card, 
396 extra on American Express, wire 
transfers, qualified PD's and СОЮ. 
All equipment carries new factory 
warranty. Prices are subject to 
change. Any retum item must be 
accompanied by a retum authoriza- 
tion number and description. IAM, 
Compaq, Seagate are registered 
trademarks of their respective 
companies. 


HOURS 
MONDAY — FRIDAY 
8:30 — 5:30 
SATURDAY 
10:00 — 2:00 


Marketing, Inc 


1-714-957-3903 


CUSTOMER SERVICE 


Inquiry 220 


drives, 720K) . $1595 PFS Professional Write = 


1-800-654-5365 


SALES HOTLINE 


17751 Meahope SL, Sulis КЫ. Fountain Vile. СА ETUR 


1-714-557-3904 


TECHNICAL SUPPORT 


Inquiry 65 


CompuSave 
Call Toll Free: 1-800-624-8949 


A DIVISION OF ADLANKO CORPORATION 


PRINTERS 


Canon LBP-A1 — . 1935 
CIE Triprinter . . . 1395 
Citizen MSP10 . . 269 
Citizen Prem.35 , 499 
Genicom 5010 . .2365 
Toshiba Laser , . .2499 
Panasonic 1080i , 195 
Panasonic 10911 . 258 
Panasonic 1092i . CALL 
Panasonic 1595 . 565 
Printronix L1012 . CALL 


Alps P2000 . . 699 
CIE LIPS-10 . .2345 
Citizen MSP20 , 309 
Citizen 1200 .. 175 
Fujitsu 2600 , . 1255 
NECP6.,... 428 
NEC P7 .. 609 
МЕС CPG .... 539 
МЕС СРУ .... 729 
Okidata 192 + . CALL 
Okidata 204 , CALL 


Diconix: 150 cps/ Portable/ 4 Lbs 
Laser Printer Headquarters 


Data Products/Data South/Diablo  . 


... CALL 


Epson/Juki/Qume/Star/Televideo/T| . .. CALL 
Buifers/ Cables/ Sheet Feeders 
Stands/ Switch Boxes/ Tractors 


MONITORS 


Mitsubishi 6922 . 2125 
Mitsubishi 8918 , 2875 
NEC Multisynch . 555 
Packard Bell EGA 415 
Sony Multiscan , CALL 
Wyse 700 W/Card . 699 


Amdek 410. . 158 
Aydin 19"ЕСА . 1995 
Goldstar RGB . 259 
Samsung TTL . . 82 
Taxan 840 ... 849 
Thomson 450A . 165 


Taxan 760: 14" EGA & 560 Auto Card... . 659 
Hilachi/Panasomc/PGS/Teco/Zenh ... CALL 


COMPUTERS 
AT&T 6300/1 Drive. 1295 Laser 128/Ap . . 382 
Sharp PC7000 .. 985 Wyse 286/1.2M , 319 
Toshiba T1100 + . 1675 Wyse 286/20M . 2145 
Toshiba T3100 . . 3195 Zenith 181 . . . 1675 
Cordata PC: Port, & Desk/ 2 Drives 895 
Cordata AT: Port./ 1.2 M Drive ...... . 1595 
Packard Bell AT: 640K/ 44M Drive 2195 
Packard Bell AT: 640K/ 72M Drive 2595 
Panasonic Business Partner: 2 Drives , . 849 
Panasonic Business Partner: 20M Drive . . 1149 
Panasonic Bus. Partner 286: 1 Drive . . . . 1429 
Panasonic Bus. Partner 286: 30M Drive . .2039 
Panasonic Executive Partner: 2 Drives . . . 1675 
Panasonic Senior Partner: 1 Drive ., . . . 1065 
Sperry IT: 1M/ 44M Drive . . 2799 
Wyse + Turbo: 640K/ 2 Drives 1025 
Wyse + Turbo: 640K/ 20M Drive M75 
Altos/Corvus/ITT/NEC/Televideo/Dthers . CALL 
TERMINALS 
Adds 20/20 .... 419 AltosV . .. GALL 
Freedom | Turbo . 429 Ampex 232.., 485 
ІВМ 3164 Color .. 899 Wyse30 ..__. 289 
KimtronKT7 ... 419 Wyse50 . . 368 
Televideo 905 .. 285 Wyse60 .... 408 
Televideo 955 .. 399 Wyse85G ... 432 
Hazeltine/Liberty/Link/Visual/Zenith ... CALL 


PLOTTERS 


Houston 41/42 . .2325 
Houston 51/52 . .3295 
Houston 51/52MP , 3695 
Houston 56A . . . 4195 
Calcomp 1041GT . 5295 
Calcomp 1043GT . 7295 


Gould/Taxan/Other Makes & Models . 


Hewlett 7475 . . 1575 
Hewlett 7570 . 4449 
loline 4000 . . . 4295 
Roland 800 . CALL 
Roland 880 ,. 879 
Roland 980 . . 1165 
, CALL 


DIGITIZERS 


Сајсотр 44x60 . 4995 
Hitachi 11x11 , , . 585 
Hitachi 15x15 , . 1195 
Houston TG1011 499 
Houston TG1017 . 595 
Houston TG8036 , 2845 
MS BUS Mouse 109 


GTCO: All... CALL 
Kurta Penmouse , 185 
Kurta 12x12 .. 499 
Kurta 12x17 999 
Kurta 36x48 . .3595 
Summa 12x12 . 379 
Summa 12x18 . 659 


Mouse Systems PC Mouse / Serial , , 
Many Other Models And Mice . 


MODEMS 


Prometheus 1200 . 272 


AT&14024.. 472 


Prometheus24006.255 Hayes 1200 .. 385 


Ven-Tel 2400 + . 372 
Zoom 1200ST .. . 189 


Hayes2400B . . 535 
Zoom 1200XL . 229 


Anchor Volksmodem 12/ External & PC . . .118 
Anchor Lightning 2400/External & PC . . . 295 
Incomm 2400: Upgradeable 4800+ ... 295 
Prometheus 1200B: With Software 


| Racal-Vadic 2400/ External & PC 
US Robotics Courier 2400 
| Codex/fiovalion/Rixen/Toshiba/UDS ... CALL 


| Tseng EVA 480 .. 382 Vega Deluxe 


BOARDS 
ATIEGA Wonder . 272 Grappler + ... 69 
Orchid Turbo РСА. 999 TaxanGold... 319 


| PC Parallel Port... 35 PCSerialPort .. 35 


Taxan 560 EGA .. 319 ТестагЕСА .. 265 
.. 359 
Alloy or Adv, Digital Stave Boards 

Aristocad: Pro-To-Go |! 

Artist 10: 1024x1024 (Interlaced) 

AST Advantage: Premium 512K 

AST Rampage: PC-XT/ 256K 

ATI Graphics Solution 

NEC GB-1 Board (Multisynch) 
Genoa/Hercules/Number Nine/Quadrum . CALL 
Sigma/STB/TAT/Verticom/Vutek CALL 


WE ALSO CARRY MANY OTHER PRODUCT 
LINES & MODELS, CABLES, SOFTWARE 
CHIPS, 


KEYBOARDS, POWER DEVICES 


DISK DRIVES 
Seagate 4038 , . . 559 Seagate 251 .. 669 
seagate 4096 . . 1125 Seagate 4051 . 699 
Seagate 20M Kit . 369 Priam [0-130 . 2495 
Seagate ЗОМ Kit . 412 Toshiba3.5" .. .119 


| Apple & IBM Compatible Drives 


OTHER FLOPPY AND HARD DRIVES 
Alloy • CDC + CMS ° Corvus « Fujitsu 
Genoa • IOMEGA * Irwin « Mitsubishi 
Maynard • Miniscribe » Mountain • Teac 
Peachtree + Maxtor • Tandon « Titan 
Taligrass ‘° Тестаг + Western Digital 


HOURS: MON - FRI 7AM - 6PM/SAT SAM - 2PM 
IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 S. 37th 51, , Phoenix, AZ 85040/Prices Aetieci Cash 
Discounts And Subject To Change Without Notice. Major Credit Cards 
And Selected PO's Are Accepted. We Cannot Guarantee Compatibility. 


Soft *Rite ) LANbasic! 


Soft*Rite announces a Superior three-part programmer’s tool. 
MicroSoft BASIC™ compatible in every place that counts. * 


[  LANscen | 


LANscreen makes the burden of defin- 
ing your database record structures one 
that you will look forward to instead of 
dread. Standard fields and types such 
as "Money, "Telephone" and "Date" are 
one keystroke to generate. As many as 
255 database structures can be related 
to a single screen! Segmented data 
input can be done automatically by edit- 
ing the field display. Part numbers with 
spaces or dashes and slashes are auto- 
matically parsed down to the essential 
raw data. Definable Upper and Lower 
limits for numeric inputs along with 
ACCEPT/EXCEPT input filters are stand- 
ard features. Screen Mask generation is 
done with a "freestroke" approach. You 
may put mask elements and data 
input/output cells wherever you wish. 
COLOR them too! EGA support too! 


*Drivers Installed for IBM PC-NET/MS-NET 


LANbasic is your own personal solution to 
powerfull data manipulation. How many times 
have you got excited over some new "total" 
database package only to find out (after 
spending a fair amount of time and money) 
that you were stuck in some corner, unable to 
do some function that has become standard 
in "In Business for Money's” Basic? The 
manual is 400 pages long. so we cannot fully 
describe all the features, but here are a few in 
ADDITION to the ones you are now used to: 


* COMDATAS 14 commonareas ALWAYS 
available to inside or outside, chained or 
linked programs x Re-assignable printer 
ports LPT1-LPT4 ж Generic filename use that 
allows file and database locations lo be re- 
defined outside of basic in a user-created 
REDIRECTOR file. to ease multi-user system 
configuation x USESCREEN, <116> ж 
SCREENINPUT. <anyfield> ж SCREENOUT- 
PUT. «anyfield» ж OPENDB. < remote or 
local database manager» ж 
DBGET, « variable from DBM, automatically 
defines and dimensions in LAN basic» ж 
DBPUT. «same» 


LANbasic | LANdbase | 


LANdbase is the home for your data. 
LANbasic calls are coupled to LANd- 
base via network comunications (PCnet 
or ?). A single keyvalue and function 
number will return a record. Multiuser 
record locking is handled by simply put- 
ting an 'X' after the read call. (i.e. 
RDDBEQUX, « argument » . Automatic 
"health checking" to warn you of poor 
hardware performance and lost or frag- 
mented data. "Paranoid" mode of opera- 
tion where files not accessed for some 
time will be closed and reopened to 
flush buffers and insure integrity. Pass- 
word, Userlevel and Data encryption 
functions. Several DBM's can be 
installed in the network system to 
improve performance and reliability. Tog- 
gle mode screen (printer) reporting to 
record log-on or other access activites. 
Bill Fairman's tried and proven true C- 
Tree(c) data management product. 


Soft *Rite Multi-User Programming Tools 
15381 Chemical Lane, Huntington Beach, CA. 92649 


364 BYTE * MARCH 1987 


(714) 898-0525 


IBM SOFTWARE 


OVER 10,000 IBM/COMPATIBLE PUBLIC DOMAIN 
PROGRAMS AVAILABLE FROM OUR 


“NATIONAL SOFTWARE LIBRARY” 


More Word Proceseore (120): 
Zuri,Oedit,E88,XE, and PC-Fedit 
Dogeter with Castle (258): Adventure and 
Wumpus 

Golfcard (258): Keeps score for 1 or several 
golfers. Prints interesting reports 

Beyond tha Titanic (262): Another 
adventure game. 

Pe-Goif (263): Helps you keep score and 
evaluate your game 

Footbell Fun (264) This disk lets you 
manage a football betting роо! 

Trivia Machine (285): Yel another trivia 
game 

Stonehange BBS (330) Another Bulletin 
Board Program 

ROS 3.3 BBS (335) 

Colle BBS (336) 

NoChenge BBs eoftwere (340-342) 
MultiComm (343): this communi- cations 
software сал hand many BBS потат 
Communications utilities (345): for the 
technical 

PIBTERM (346-347): Source code for this 
communications program (Two disks) 
Silc-Worke (508): this spread- sheet has 
an information filer, a letter writer, and a 
communications program 

LotueFinenciel Utilities #1 (810): Track 
your investments and IRA6, perform 
refinanang analyses. (Requires Lotus 1-2-3) 
Symphony macro converelon side 
(811): Requires Symphony 

Lotue ASCII utilitlee (613): Allows all 
codes and embedded printer controle, etc., 
Requires Lotus 1-2-3 

123/Symphony Programming Tools 
(619); Has a utility called Decode which 
creates an anaslysis of a 1-2-3 or Symphony 
worksheet. Requires either Lotus 1-2-3 or 
Symphony . 

Lotus Financial Utilitiaa 42 (622): 
Calculate proforma income statements, track 
your income and more. Requires Lotus 1-2-3 
1-2-3 (624) Cash fiow ledger 

Virtuai Spreedeheet (625): Virtual 
memory for 1-2-3 version 2.0 & Symphony. 
Requires either Lotus 1-2-3 or Symphony 
Artmaetar (726): User friendly graphics 
program 

Mepmaker (727): Helps you draw maps. It 
requires monochrome and color monitors and 
cards 

Vincent (728): Use ASCII graphics to make 
drawings 

Graphice Sempler (728): This disk has 
several small graphics programs including 
3dplot, Satur, World Map, and others 

Magic Keypad (730): This is a screen 
design/slide show program 

Kreft Paint (731): This graphics program 
requires a joystick 

Pleturee(733): These can be displayed on 
your screen or your printer, includes Snoopy 
calendar, pinups, more 

YourART verelon 4.0(734) Allows you to 
create medium resolution graphics 
Altimira(735): a generalized drawing and 
graphics program 

CeehTrecker 5.15 (830): This disk 
contains a home accounting program 

Micro Accounting System 1.3 (831): 
Another home accounting program 
Banker's Тооіе(832): Predict 
bankruptcies, perform risk assessments, and 
loan analyses 


Includes 


ALL PROGRAM DISKS SHOWN 
ABOVE ARE NEW THIS MONTH 


Electrik Chack(837); Record your checks 
and reconcile your account 

YackP (838): Combines an address book, 
home accounting, and home inventory 
Transtok(840): Load stock data from the 
source, and then analyze. 

MCBS(841): A GL program for a business 
Homa Budget Management (844): 
Home accounting program 

Bueinses diek(845): Budget and finance 
programs as well as a depreciation program 
GO Genere! Ledger 1.1 (846): 
Accounting program for 1he home or small 
business 


Chsckmate(848); Checkbook program 
with a reconciliation feature 
PC-Deai(849): Accounting package 


features double entries; works well for small 
businesses 

CBASE1.0 (921): Database program 
Omahs Databasa Program (922): 
Allows muitiple data files which can be linked 
together 

Keap-In- Touch (923): Database manager 
helps maintain information about peaple 
PDBL 2.5 (924): Database includes 
communications, a label maker and more. 

XY (1006): Performs curve fittings, will also 
plot points onto your CRT or printer. Includes 
version for 8087 Math co-processor 
Probability and Statletica (1007) Fit 


curves, calculate probabilities and 
distributions, etc. 
Statistica Plotting (1008): Contains 
plotting programs 
BASIC subroutinss (1110): Various 


utility subroutines: Change sub directories, 
read directory, read/write screen, more 

Swiee Army Knife (1112) Some BASIC 
programming tools 


BASIC compiler tools (1113): Includes 
program squeezer 
BASIC general toole (1114): Compare 


Tiles, unprotect "protected" BASIC files, design 
the screen, make flowcharts, more 
WHIZZARD SCREEN I/O (1115): Fast 
screens for BASIC 

Turbo Pascal! (1217) 
(requires Turbo Pascal) 
TSCRIPT And Turbo DEBUG (1218): 
Helps you shake the bugs out of your Turbo 
programs 

New Fonts (1221): Has Turbo source for 
creating your own fonts 

PXL: 1.21 (1222): Pasca! cross reference 
lister 

Expert Systema (1223): Written in Pascal 
TurbolO (1224): Pascal routine for UO 


Games/utilities 


Source Examplee (1307): Written in 
MicroSoft "C" 

Source Examplee (1308): Written in 
Desmet "C" 

C2dBASE (1308): For dBASE users who 
like "O" 

Source Exempies (1310): Written in 
Lattice "C" 


YACC (1311): Yet Another Compiler 
Compiler 

Fifth 2.1 (1408): A programming language 
like Forth 

Aasambisr Routinas (1504): For BASIC 
(source code only) 

Monitor utilities(1505): source code only 
(Assembler) 

Source code only (1509): For batch fila 
utilities (Assembler) 


HOW ALMOST 1000 PROGRAM DISKS AVAILABLE 


800-992-1992 


NRTIONRL 


Inquiry 317 


WASM (1511): Assembler 
Device Drivere (1512): 
COMPA Os 

AB6 2.16 (1513): Excellent assembler 
Source code (1514): For communications 
utilities 

PC/370 Assemble (1517): Link and run 
IBM 370 Assembly Language programs 
Source Files (1520): For DOS utilities 
MUMPS 4.03 (1609): Programming 
language 

Programming Toole (1611) 
Programmer'a Guide (1612): Tips for 
writing and marketing your applications 

ICON (1613/1622/1623) Programming 
language (three disks) 

dBASE |l routines (1614): Over 60 
dBASE III routines (Requires dBASE III) 
Global Concordence (1815): Lists ail 
globe! symbols in your applications 

dBASE Il programe (1616): For 
accounting, mail labels, form letlers, and more 
(Requires dBASE Il) 

Auguata (1617): Small ADA compiler 
MUMPS (1617): Data manager runs under 
MUMPS (see disk 1609 for MUMPS) 
Astrology 9.0 (1714): Calculates and 
analyzes zodiacs 

TV Schedule (1715); Make a viewing 
schedule lor your favorite programs, plus a 
video tapa log 

PC Calculator (1716): 
resides in memory 
Database Publisher (1723): Prints a 
catalog of your products. Can handle 1000 
items 

Aliwet (1724-25): For engineers thal 
analyze water and distribution systems.(two 
disks) 

Manager'a Planner (1726): 
program for managers 
Applicationa for the home (1727): 
Includes HEATCALC, a list of toll free 
telephone numbers, and a home inventory 
program 

Recipe CookBook (1728): Manages your 
recipas 

Bowling Secretary (1730): 
for your bowling league 
GSDRAW/GSMAP (1731): 
draw geological maps. 
and HP plotter 
DataBridge Lebeler 
labels 

Church Memberahip (1733): This 
application helps your church track 
membership information, and print labels and 
reports 

ListMate (1734): Mailing list program that's 
compatible with Multimate 

MAXI-C.R.A.S. (1810): This disk has a 
Check Register Accounting System 

Program Wizard (1807): Another DOS 
menu program 

More DOS utilitlee (1912): 
Olher, Mjog. Grep, and many more 
Qflier 2,1E with МЕО (1914): Both 
programs are fiie managers 

DIR Scanner 2.12 (1917); DOS "shell" 
program. Handies subdirectories and files 
quite well 

Batch Commander (1918): DOS shell 
QSYS 3.0 (1919-1920) Complicated 
DOS menu program with many features (two 
disks) 


For printing on 


This calculator 


Calendar 


Keep records 


Helps you ta 
Requires digitizer, 


(1732): Makes 


Includes 


File directory listere (1921): Several 
sorted directory programs 

Eshall (1922): Recall DOS command and 
edit tham, Also has EZDOS 

DMDOS (1923): File manager works with a 
mouse, and allows you to view two directories 
at once 

Tracer (2303): Uses the LDS PAF system 
Progenitor (2304): Genealogy program 
Geneslogy 4.0 (2305): Create, edit, and 
print your family trae 

French Language Teacher (2522) 
Video Chem (2523)  Teaches about 
chemistry 

Beginning Spanish 
espanol? 

German Language (2526): Tutorial 
World (2527): Draws maps of all parts of 
the world 

More BASSIC tutorials (2528): Includes 
PC-BASIC Review, Poughkeepsie, and more 
PFSA (2529): Performs large aigebra 
problems. (Requires 8087 co-processor) 

TVS s programmer'a editor (2712): 
Could be used as a word processor as well 
WordStar Utilitise 41(2810): Index files, 
convert files saved in document mode to 
non-document mode, and includes patches 
for soma printers 

Neat (2811) Text formatter/printing 
program 

FORMIT (2813): 
formatting program 
Word Proceeelng Utilities (2815): 
includes word counter and a simple spell 
check program 

Lincomatic Banner Maker (2918): 
Allows your banner to use multipie fonts 
FontGen (2817): Create fonts for Epson 
FX, IBM, Proprinter, or compatible printers 

File Utilities (3108): Contains utilies to 
modify sectors on the disk, individual files, etc. 
Hard diek Backup Utilities (3108): 
Better safe than sorry. Thishas several hard 
disk backup programs 
MaaterKey (3110) 
only better! 

PAL 1.4 (3209) This program makes 
Sidekick even more powerful. (requires 
SideKick) 

Blaqua Book 2.0 (3210): Helps you keep 
track of names and addresses 


(2524): Habla 


A very powerful text 


Like Norton Utilities, 


Рагаопа! Databook (3211): Another 
appointment calendar program 
Batch File Utilillos (3303): Add new 


features to batch files =—— 

£8OMU 3.1 (3438) Run 280 programs 
under PC DOS 

EGAutllitlea (3439):Pallette-setiing, 43 line 
mode piiches, NANSILSYS Commando 
(3440): DOS file handler. Can manipulate 
squeezed filas and files in .LBR forma! 
Print-To-Diek (3441): Thie disk has 12 
different programs that print to disk. Some 
have sourcecode. 

Diek drive utilities (3442): Includes a 
RAM disk, a cache program, a fast format 
program, and more 

Utilities for advanced users (3443): with 
technical information 

EGA demos (3444): Show off the 
capabilities of your EGA board and monitor 
with this demo program 

Keyboard Utilities (3445): This disk has 
several keyboard utilities including epeedkey, 
ScrollK, KBFIX, and CED 


We accept checks (allow 10 days to clear), money orders, Visa 
Mastercard, American Express, and COD (add 1.90). 
Minimum order - 5 program disks. Free catalog upon request 


U.S/DISH, INC. 800-992-1993 


CRUFORNIR 
B Hours: Mon. - Sat. 6:00 am - 4:30 pm Pacific Time 


511-104 Encinitas Boulevard, Encinitas, California 92024 


MARCH 1987 » BYTE 365 


FOLKS DOWN IN TEXAS DON’T LIKE PAYIN’ BIG BUCKS 


ESPECIALLY FOR IBM-PC SOFTWARE 


APPLICATIONS 
[C] GENEALOGY ON DISPLAY (490) 
[ ]GENEALOGY - FT (#240) From Pine Cone software, 
[ )LABELMAKER (4146) Our favorite label file and 
maker. Menu driven. 
[ ]FAMILY HISTORY (4361) Family history, ancestor 
and decendant charts. Sample programs. 
[ ]FORM LETTERS (#388) LOTS of samples of the 
most commonly used business letters. Modify! 
[ ]PC-sPRINT (4507) Detailedinstruction on how to 
double your computer's speed lor less that $50.00. 
[ ]MSDOS-CPM/80 INTERFACE (#561) CPM lovers! 
This program allows you to transfer information be- 
tween and emulate COM and MSDOS. 
LINAME GRAM/BREAK DOWN/FOREWARD (#477) 
Discover the words inherent in your phone number, do 

anagrams, 

THE WORLD DIGITIZED (#494, 495, 496) A car- 
tographer's dream. Locate and display over 100,000 
locations. 

(_]100 LETTERS (#3С0) Most commoniy used from let- 
ters, and business applications at your fingertips. 


COMMUNICTIONS 
[ ]QMODEM (#310) V/ithout a doubt the fastest and 
bes! communications soflware you can buy at any price. 
[ ]PC-TALK (416) The classic "Freeware" communi- 
cation program. 
[ JRBBS (4212) вессте a SYSOP and start a bulle- 
tin board. 
[ ]FiDO NET (#333) Bulletin Board System. Perhaps 
the easiest to run, 
[ ]PROCOMM (4499) Communication software that 
makes a hacker's dream come true. 


DATABASE 
[ ]vcR dBASE (493) Keep track of those favorite 
VCR tapes that you never can seem to lind when you 
want them. 


DATABASE PROGRAMS 
[ ]PC-FILE (#5)Perhaps the granddaddy of user sup- 
ported database programs from Jim Button. 
[ ]NEWBASE (#238) Menu driven database lor the be- 


i Jc ons (#383) A relational database manage- 
ment system that provides on-line help and screen edit- 
ina luncitons. 

CREATOR (#339) Create, report and sort makes this 
a super database management system. 
[ ]MAIL MASTER (#481) Easily sort, index, and list 
your multiple mailing data bases. 


EDUCATION 
[ JEQUATOR (4249) A teaching tooifor math, science 
and finance. 
[ ]Pc-ruTORIAL (#403) A first course in computer 
usage covering various aspects of MS-DOS. Good! 
(Jpc-PROFESSOR (#105) Learn Basic the easy way. 
One of the best tutorials on BASIC. 
[PC-DOS HELP (#254) Type "help" for the DOS 
command you forgot. 
[JPC PROMPT (4558) Fascinating on line memory 
resident DOS helper that also supports BASICA, ED- 
LIN, OEBUG. and TURBO PASCAL. 
[ ]PC-SPRINT (4507) Tutorial on how to triple your 
PC's speed. 


TOTAL # x $6= 


DISK DIRECTORY x $6= 


(Explanation ol all files & programs) 


OTHER 


SUBTOTAL 
TEXAS RESIDENTS ADD 644% ТАХ 


SHIPPING AND HANDLING 
(1 @ $1.00 and 506 {or each additional disk) 


S О К T W А 


2100 Hwy. 360, Suite 1204, Grand Prairie, Texas 75050, (214) 647-1010 ©1987 LONE STAR SOFTWARE, INC. 
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LONEE— STAR 


SO WE SELL IT FOR ONLY $6.00! 


FINANCIAL 
[]PC-CHECK MANAGER (#275) Keeps multiple 
checkbooks in balance. 
[ TAX FILE DBS (4295) Tax record keeping system 
that saves you money on April 15. 
[ ]PORTSWORTH PACKAGE (4101) Evaluates your 
ever-changing stock portfolios. 
[ ]PC-GENERAL LEDGER (#237) An exceptional ac- 
counting system. Used by some CPA's. 
[ ]LOAN AMORTIZATION (#399) For output to screen 
or printer. Lots of on-line help. 
Ома. BILL (#469,470) Prepare invoices, client report, 
audit trail, etc. 
J(3) ANALYTIC CALC (#430-432) 3 disk set. Com- 
plete spreadsheet, database, graphics, word proces- 
sor - fassst! 
Г] (2) PC ACCOUNTING SYSTEM (#559, 560) General 
purpose ledger system that includes payroll, depreci- 
ation, accounts receivable/payable, inventory, process- 
«у 1099's and a good general ledger. 
CIPC-PAYAOLL (#565) Handle all payroll problems 
with this complete menu-driven payroll system. Includes 
taxs, reports, forms, etc. 
[](2) SALESEYE (#501, 502) Never let another 
prospect or lead get away! Prints memos and letters 
as well. 


GAMES 
[ ]TOP GAMES (#274) The most requested arcade 
games. 

ARCADE GAMES (4293) Another goodie bag of top 
arcade games. 
[ ]PC JR GAMES (4354) Games that will work only on 
PC JR. Combat, Dungeons and Dragons, Global Ther- 
monuclear War. 
[ ]MtSC GAMES (4 390) Good selection of educa"»n- 
al, adventure, and arcade games. 
[C] PINBALL RALLY (#557) You asked for it! Here are 
three pinball games that vary in complexity, PINBALL, 
RAIN, TWILZON2. 
Оромо (4567) Dungeons and Dragons, this uses text 
characters instead of graphics. 
[ ]REFLEX POINT (#487 } Sell styled action game simi- 
lar to ROBOTECH cartoon series. 


GRAPHICS 
[ ]Pc-KEY DRAW (#344-345) A small CAD system. 
Lots of demonstration files. 
[ ]PC-PICTURE GRAPHICS (4136) Drawing package 
allows you to zoom, color, and store pictures. 
[ ]PC-GRAPH (#418) Allows user to create graphics 
from PC—File report files. 
[ JPRESENT (4471) Professional slide shows are a 
snap with the advanced graphic features of this pro- 
gram. Includes a screen "capture". 


LANGUAGE 
[ ]CHASM (410) Cheap assembler with tutorial. 
[ ]xLtsPe (#148) Lisp language interpreter. 
[ JPROLOG å UNIFORTH (#417) Complete with edi- 
lor and documentation. 
[ ]EsiE (4398) Build and generate an expert system 
in a flash. 
[ ]P-BASIC (#381) BASICA work-a-like lor clones, etc. 
[ ] TINY PASCAL COMPILER BUILDER (540) Learn 
to create your own Pascal Compiler and language com- 
piler/includes tutorial. 


[ JSCREENCODE (#503) Build your screen applica- 
tions and watch SCREENCODE generate the code for 
DBASE Il and Ill, BASIC, and more. 
[ ]visiBLE PASCAL COMPILER (4510) Watch your 
program step through its routines as you learn to pro- 
ram it in PASCAL, 

EXTENDED BATCH LANGUAGE (#124) Makes the 

PC do menial tasks you never thought possible. 


MATH AND STATISTICS 
[ ]EPISTAT (488) Statistical analysis of small to 
medium-signed data samples. 
[ ]sTAT-TOOLS (#509) (1 012) Do single size experi- 
ments, studentized ranges, caluclate the size of specific 
sample sizes. 
[ ]sTrA1-TOOLS (#509) (2 ol 2) Do calculations that 
require the entry of original observations, exact ran- 
domi2ation tests, mean squares, etc. 


MUSIC 
[ ]PC-MUSICIAN (#127) Compose music on your PC, 
save and play again. 
[ ]PIANO MAN (#279) Play your keyboard like a piano. 


PRINTER UTILITIES 

[ ]sipewAvs (#265, 411) Printstextsideways on an 
E printer. 

SETPRTR (479) Sets up Epson print from a menu. 
[ ]PRINTERUTILITIES (#411) Smorgasboard of utili- 
ties and tools. 
(JEPSON PRINTER UTILITIES (#326) Spool, set up 
routines all designed for Epson codes. 
[C BANNER (#386) Make long banners with large let- 
ters. includes MS-FORTRAN source codes. 
[ ]wsMxeo (4526) Allows Word Star to print more 
ways than you imagined on an Epson/Compatible 
printer. Usetul for mathematical and scientific notation. 


SPREADSHEET TEMPLATES 
[ ]PC-CALC (4199) Fabulous 123 work-a-like from the 
author of PC-File. 
[Jo LOTUS 1-2-3 TEMPLATES AND MACROS 
(#406, 414) Why spend hours writing your macros when 
these are ready made? Modify them yoursell. 


TEXT PROCESSING TOOLS 

[ ]JWORDSTAR AIDS (#375) Collection of the most 

useful utilities tor the Wordstar user. 

[JPC OUTLINE (#414) Create and collapse and out- 

line. Great for pfans, essays, etc. 

[JPc-sTvLE (4505) Better than your high school Еп. 
h teacher! Analyzes your writing ability. 
POLYGLOT & LETTERFALL (4542) Twoeducation- 

al programs to match sentences, words, and delinitions, 

Q&A's. Typing tutor is great! 

SIDE WRITER (4523) Print your text files sideways. 

Allows the 132 column barrier to be broken, Great for 

large spread sheets. 


UTILITIES 
[ ]GINACO (#66) Polished routines written in basic for 
beginner or expert. We love it! 
ULTRA-UTILITEES (#133, 245) Recover lost files, 
modify sectors, etc. Like Nortons. 


No COD's or Purchase Orders * U.S. Funds Only 


Foreign Orders add $5.00 to all Shipping/Handling 


We Warranty All Disks Against Defects in Duplication 


SHIP TO: 


CHARGE MY: 


[] MASTERCARD [O VISA 


CARD NO. 


SIGNATURE 


R E 


EXPIRATION DATE 


With 9 
Order P ; 


[ ]svsMENU (4250) Build a menu driven menu sys- 
tem. Excellent lor hard disks. 

[ ]PC-DESKMATES (4405) Better than Sidekick and 
all of the rest of the memory resident desktop ииз 
C] ALIGN (#217) Disk Alignment tool. Needs Cats Eye. 
Отор UTILITIES (4273) AN of the most requested util- 
ities on one disk. 

[C JUNPROTECT (4414) Various routines to disconnect 
protection schemes. 

[ ]PATCHES (4376) Make back up copies o! some ol 
the most popular commercial programs with this col- 
lection. 

[ ]bosMaric (#498) Fabulous task-switching and 
menuing utility that allows severaf programs to run at 
once. 

[ ]PC-TOOLS (#536) Lots of useful utilities with both 
EXE and "C" source code. BROWSE, DUMP, MERGE, 
WORD COUNT, ROFF, GREP, etc. 

DBS-KAT (#537) Diskette cataloging system for ar- 
chival purposes. Database can hold up to 9,999 dis- 
kettes and 16,000,000 files. 

U STILL RIVER SHELL (#481) An enhancement of the 
PC-DOS working enviornment. Faster and uses Key 
Commands. 

[ ] PC-PROMPT (#558) The on-line mode makes this 
memory resident utility tops. Great lor beginners and 
advanced users alike. 


WORD PROCESSING 
[ ]PC-WRITE (2) (#78) A & B Our most popular full tea- | 
tured word processor that is actually faster than Word: 
star. Now with spelling checker. 
CI DICTIONARY (#378) Dictionary type spelling 
checker. 
[ ]Pc ТҮРЕ (#455) Jem Button's contribution to a full 
fledged word procesor. 
[.](2) NEW YORK WORD (4528, 529) Powerful word 
processor that createskeystroke macros, split screen 
editing, mail merge and more. Watch out Micro-Soft. | 


1 J 
Enclose $ ` 
Check Ux 


y ot 
"D 


A 


Inquiry !72 


IEEE 488 
(СРІВ/НРІВ) 


O Controllers | 
O Buffers 

L) Converters 
L] Extenders == 
П Interface Boards^ 


for PCs, Macintosh, HP plotters, 
instruments, printers, etc. 


Call or send for your 
FREE Technical Guide 


СӨТЕ (216) 439-4091 


23400 Aurora Road 
| Cleveland, Ohio 44146 


= 


Inquiry 147 


WORDSTAR: 


WORDSTAR V. 2.26 or SuperCalc V.1,12 

or WORDPAC (inci. 

Grammatic and 00 
Spellguard) or 

Microsoft 

BASIC. Beach 
Wordstar/SuperCalc includes a 763 page 
Osborne System Manual with extensive 
CP/M Tutorials as well. 

Combination: Any 3 

above for $95.00. 

52 Page IBM PUBLIC 

DOMAIN $4.00 List of 

13,000 Programs. 

Also Catalog P.D. 

Sofware for IBM 

Apple, C-64, CP/M, 

MAC, Amiga, CoCo. 

Ask about $25 Special. 


800-221-7372 Don Johnson 
PDSC:33 GOLD ST.-L3-NYC 10038 
"EE 


Inquiry 239 


controls up 

to 4 motors 
from any CRT, 

terminal or 


computer а 


STEPPING 


MOTOR 


CONTROLLER 
Microstepping & Circular Moves 
e RS232 interface • Accel/Decel 

BASIC Version 
16K BASIC, Battery Backup ....$1335 
CNC Version 
Stepping Motor Tips Cookbook.... 
CALL OR WRITE 
CENTROID (814) 237-4535 
Box 739, State College, PA 16804 


Inquiry 53 


Translate your BASIC source programs 
to Pascal source. P-tral, now available 
for the IBM PC and compatibles, will 
translate MS-BASIC/BASICA to Turbo 
Pascal 
(Req Dos 2.0 or later w/ANSI.SYS). 
Also available for the Apple II series 
(incl. IIGS) and converts Applesoft to 
Apple Pascal. 
(212) 206-6490 / 924-0576 
WOODCHUCK INDUSTRIES 
340 WEST 17TH STREET (F28) 
NEW YORK, NY 10011 


Inquiry 335 


Get into Animation 
Deskiog Publishing 
Video Production 
NOW! 


Find out about 

the many options that 

will turn your TARGA board 
into a more powerful system. 


Benefit from the largest and most knowl- 
edgeable TARGA System Integrators. Get 
the Crayon 2.5D Animation Program 
that uses TIPS (No Additional paint pro- 
gram to buy or learn). 

Turn your PC into a powerful video system: 
Paint Box, Rotoscoper, Animator, Titler, 
Character Generator or Desktop Publisher. 
Call: JANE JENKINS today! 


Crayon Graphics Center 
756 N. La Cienega Blvd., L.A., CA 90069 
Fax (213) 6575658 


(213) 657 2322 


EPROM AND RAM DISK 
AND DRIVE EMULATORS 
For the IBM PC* and Compatibles 

APPLICATIONS 
Diskless contro! and communications systerns 
Dedicated workstations - customized smart terminals 
Industria! control and manufacturing test systems 


FEATURES 

Sond state speed, refabiity and pertormance 

Self contaned EPROM programming circuitry (simply 
copy a Master Dtsk to ROMDISK) 

Ernulates a 9 sector, 40 track SSDD or DSDD diskerte 
Compatible EPROM, Dynamic RAM and Static 

RAM versions 

Two autoboot modes and a fle mode 

RAMadisk versions are battery backed up 

I/O mapped - does not occupy system RAM space 


EPROM version PCA-I (180K] 

EPROM version PCA-2 360K} . . 5 
Stauc RAM version PC IRAM I {BOK} 5695 
Static RAM version PC SRAM-2 (360K) 5995 


CURTIS, INC. 22 Red Fox Road 
St. Paul, MN 55110 612/484-5064 


“IBM РС as eegpstered trademark of IBM Corporation 


Inquiry 78 


2 General Motors 


4 Ford Motor 


6 Texaco 
7 E f du Pont 
8 Standard Oil (Ind ) 


E Standard Oil of Cal 
10 General Electric 
11 Gulf Oil 


12 Atlantic Richfield 

Shell Oil 
Occidental Petroleum 
U S Steel 
Phill ps Petroleum 


24 
millior 
Americans 
can't read. 
And guess 
who pays 
the price. 


Every year, functional 
illiteracy costs American 
business billions. 

But your company can 
fight back...by joining 
your local community's 
fight against illiteracy. 
Call the Coalition for 
Literacy at toll-free 
1-800-228-8813 and find 
out how. 

You may find it's the 
greatest cost-saving 
measure your company 
has ever taken. 


A literate 
America is a 
good investment. 


å 5 à 
Ad Coalition for Literacy 
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CLOSEOUTS! 


PRICED TO MOVE 
AS IS WHERE IS! 


A220 Color/Graphics/Video/Mouse.. $ 95.00 
SHARP PC7000 Portable . 850.00 
SHARP PC5000 Laptop . ˆ (99.00 
3M DC100A Data Cartridge ........... 12.85 
ЗМ DC3004A Data Cartridge . 14.85 
256K Intelligent Buffer. „ . 169.00 
Quadboard 11 w/64K . . 89.95 
Quadiink . 169.95 
Rixon 1200 Baud Modem (int.) 88.00 
STB R10 w/64K. , ы  .8995 
STB Super Res 400 Color .,......... 249.95 
Orchid PC Turbo 186 w/128K ........ 199.00 
Orchid PC NET Blossom w/64K . 199.00 
Smith Corona (OEM) 

Letter Quality Printer.............-. 149.00 
O&A IBM Soltware/New Vers. ....... 249.00 
6 Siot IBM Compatible 

Expansion Box. . 149.95 


WHILE STOCK LASTS! 


IF YOU DON'T SEE WHAT 
YOU NEED...CALL US!!! 


See ee eee Dee o че =й 

ІВМ COMPATIBLE CARDS 
IPrinter/Graphics ....... $ 69.00 

A220 Color/Graphics/Video/Mouse ... 95.00 

A240 Mono/Printer/Graphics......... 79.00 

A250 Mono/Printer/Graphics/132 col. .. 59.00 

NEW! NEW! NEW! NEW! NEW! NEW! 

A261 Mono/Graphics/ 

Printer-Short Card 69.00 


A271 EGA/256K RAM-Short Card..... 169.00 


A320 384 Multifunction Card-0K RAM .. 69.95 
A340 Multifunction/Floppy .......... 69.95 
A350 640K RAM Card-0K RAM ....... 59.00 
A410 Floppy Card-2 Drives. .......... 29.00 
А410 Floppy Card-4 Drives. ...:...... 39.00 
A510 eee a Serial . . 59.95 
A520 Parallel Card . . 39.00 
А530 Serial Card ..  _...... 49.00 


A610 AT sMb Multi-function-ÜK ....... 89.95 
A620 AT 3.5Mb RAM Card. FS 
A630 AT Parallel/SeriaiZüptional Serial 59.00 
A640 AT Floppy/Hard Controller .. .. . 199.00 


A650 AT WO Card-Ser/Par/Clk ....... 95.00 
A950 AT Motherboard-OK ,....... ... 399.00 
A950 XT Motherboard-ÜK , 99.00 
А950 XT Turbo Motherboard-0K . 119.00 
AST 

AT Advantage/OK . SALE! $399.00 
AT Advantage/1.5Mb . . 599.00 
AT Advantage/3 Mb . . 899.00 
Rampage AT w/OK . ... 299.00 
Rampage AT w/512K -... 399.00 
Rampage AT w/2Mb . .... 949.00 
Preview 1/0 XT/AT . ... 189.00 
AST-3G 1/0 "ЕСА" . . 399.00 
Sixpack Premium w/256K .. 339.00 
Sixpack Premium EGA . .. 999.00 
Sixpack PLUS/OK . . 169.00 


SPECIAL! SPECIAL! SPECIAL! SPECIAL! 


Knight Security Software... ....... 149.00 
COMBO PLUS/OK ........ "Ree . 69.00 
SAM e 979.00 
5251/12 . 499.00 
5251/11 Plus . L 649.00 
COMPUTERS 

Zenith 2-148 Bundle .. $999.00 
Zenith 2-181 Laptop .. CALL 
Zenith Z-158 XT... .... CALL 
Advanced 286 6/8 MH2 AT . . CAL 
AST Premium AT . CALL 
AST Turbo Laser . ... CALL 
DCA 


ACP Has It All!’ 


HARDWARE 

HAYES (2 Yr. Warranty) 

1200 RS-232 External. . $375.00 
12008 w/SMARTCOM I (INT) ........ 345.00 
2400 RS-232 External. .. 579.00 
2400 w/SMARTCOM 11 (INT.). — ..... 525.00 
Smart modem 1200. . .. 385.00 
Smart modem 1200B. E — ness 349.00 
Smartmodem 2400 (INT.) .. 575.00 
Smartmodem 24008 ......... ... . 535.00 
Hayes Compatible (Ext.)1200B .., — 119.00 
Hayes Compatible (Int.) 12008. + .... 99.00 
Hayes Compatible (Ext.) 24008 ,..... 299 00 
HERCULES 

Hercules Color Card .. ... $186.00 


NEW! NEW! NEW! NEW! NEW! NEW! 


Hercules Plus Graphics . . . 239.00 
INTEL (5 yr. Warranty) 

Above Board PC AT PS . .. New Price 
KEYTRONICS 

5150 Keyboard . е: 5159.95 
5151 Deluxe Keyboard . . . 18995 
5153 Oeluxe Keyboardw/Touchpad . . . 285.95 
PC Jr. Numeric Keypad .............. 29.05 
Advanced Keyboards 

ACP 5150 Keyboard . . 58.95 
ACP 5151 Deluxe Keyboard , . .. 79.95 
ACP 5160 AT/XT Keyboard ........... 66.95 
ACP 5152 XT/AT Keyboard .,......... 79.95 
MATH CO-PROCESSORS 

8087 (PC/XT/Compaq) $115.00 
8087-2 . 160.00 
80287-6 .. 199.00 
80287-8 . |— | | us 249.00 
80287-10... 449.00 
MEMORY UPGRADE SETS 

64K RAM 1500$).  ........ 8.90 
64K RAM (120ns) . — 11.50 
256K RAM (150ns) . ... 23.90 
256K RAM (120ns) . «q .. 2050 
256K RAM (100ns) ..... 39.50 
1Mb RAM. 350.00 
MICROSOFT 

Microsoft MOUSE. ........ $139.00 
Microsoft Bus Version. ... 155.00 
MOUSE SYSTEMS 

(3 Yr. Warranty) 

PC Mouse w/Paint Plus . $138.00 
PC Mouse w/Ready & Paint — ... .. 148.00 
ACP Mouse w/Keyboard « 4 . SALE! 99.00 
QUADRAM 

Silver Quad board PC/XT.. — ..... $139.95 
Liberty PC/XT OK. 169.00 
Liberty2Mb. dwar. 418.00 
Quadsprint PC/XT Accelerator. 199.95 
Quad EMS 1/0 + 256K а 339.00 
Quad Amberchrome Monitor ......... CALL 
Gold Quadboard.  —  ....... CALL 
PRINTERS 

BROTHER 

Mt109 Dot Matrix . .... $249.00 
M1509 Dot Matrix . . 399.00 
EPSON (3 Yr. Warranty) 

EX 800250 cps/50 cps М0 . CALL 
ЕХ 1000 Wide Carriage . — ....... CALL 
FX85 160 cps NLO.. 389.00 
FX286 160 cps Wide , 549.00 
TOSHIBA 

P321 “З in T 24 Pin LO Printer ..... $479.00 
2P341 24 Ріп/216 срѕ...........,... 659.00 
P351-C Color . 1195.00 
P351 Model 2... .. 1075.00 
P351 24 Pin/288 cps. . 945 
T1100 & T3100. . -—— —— — 3 ...... CALL 
Toshiba Color Printer . CALL 
LIMITED SPECIAL! 

8 PEN PLOTTER 

Roland's DXY-800 Flatbed X-Y Plotter. 
including Parallel/Serial interlace, 


IBM Compatible formerly 

sold for $995.00 .,....... NOW ONLY $499.00 
SPECIAL OFFER WHILE SUPPLY LASTS! 
DXY 101 Pen Plotter . .... 299.00 


EGA SPECIALS 
e EGA Monitor 

gus Upgrade Card . 
e NEC Multisync 

plus EGA Card.. 


SHOWN WITH 
OPTIONAL 
MONITOR AND 
SECOND 
DISK DRIVE 
MONITORS 
Amdek 310A TTL. ...... $155.00 
NEC Multisyac . .. 999.00 
Princeton MAX-12 TTL .............. 179.00 
Roland's CD240 HiRes Color ........ 359.00 
Samsung TTL IBM Green ............ 88.00 
Samsung TTL IBM Amber. . 88.00 
TECO CGA Monitor . boca dias 299.00 
TECO EGA Monitor ................. 399.00 
TAXAN 
760 EGA Monitor 14" ... $980.00 
660 ЕСА Monitor 12^ = . ..... 540.00 
560 EGA Card w/Autoswitching ..... 299.00 
SPECIAL! SPECIAL! SPECIAL! SPECIAL! 
560 EGA Plus 
EGA Monitor 660 or 760 . . 749.00 
MORE EGA... 
Advanced EGA/256K/ 
Short Card . $169.00 
ATI EGA Wonder. + ... 289.00 
Orchid Turbo EGA . .. CALL 
Paradise Autoswitch . ... 949.00 
Quad EGA Plus/Quadram . 299.00 
RIX EGA Paint . 59.00 
PGA SPECIALS 
IBM Professional. Limited Quantity IBM PGA 
Card. Regular $2995.00....... SALE $995.00 
HARD DISC CARDS 
Filecard 10 Western Digital......... $299.00 
Filecard 20 Western Digital ..,...... 469.00 
Filecard 30 Western Digital .,....... 588.00 
10 Mb Drive only ............ m 149.00 
21 Mb XT Subsystem WD ........... 388.00 
21 Mb XT Subsystem СМІ/Тапдоп ... 349.00 
21Mb XT Subsystem Seagate ST225.. 419.00 
30 Mb XT Subsystem Seagate ST238. 499.00 
30 Mb AT Drive (40MS.) 
Seagate ST4038 . 999.00 
40 Mb AT Drive (40MS.) NEC 5046 ... 699.00 
CALL FOR HIGHER STORAGE DRIVES! 
3-1/2" DRIVES 
10 Mb 3-1/2" Drive/Rodine e ... $188.00 
20 Mb 3-1/2" LaPine LT200 . 299.00 
30 Mb 3-1/2" LaPine LT300.......... 359.00 
BEST BACK-UP! 
Use the same back-up device we use at ACP 
AiphaMicro VCR Backup Card. .... $399.00 
AlphaMicro VCR................... 899.00 
DISK DRIVES 
ACP IBM Drives OS ... $ 69.95 
Toshiba F004403 9-1/2" 
w/5-1/2" Bezel . 129.00 
Toshiba NDO4D PC/XT 360K .......... 95.00 
Toshiba NDO4E-G AT 360K. 105.00 
Toshiba NDO8DE-G 1.2Mb ........... 129.00 
TEAC ЕФ; „асве 99.00 
DISKETTES (ВОХ OF 10) 
05/00 for PC/XT (40tpi) 
e ACP Generic. $ 6.00 
e Verbatim Datalile . — —  ...... 16.00 
e Maxell MD-2.. — — ............. 19.00 
e Fuji . 16.00 
OX/Hi-Density for AT (96tpi) 
e Verbatim... .. 92.00 
e Maxel „es. . 95.00 
e Fuji . . 26.00 
55/00 for Appie li/etc. 
eVerbatim.. 14.00 
e Maxell М0-1. 17.00 
а ы у r an 14.00 
Macintosh/IBM Conv. 3-1/2” 
ə Махе!!МЇ-200.................... 36.00 
e Fuji MF-2DD (1351рі)............... 36.00 
MORE ACCESSORIES... 


Flip-Soft (holds up to 75 disks) 
ACP 5-1/4” Disk Holder 

ACP 3-1/2" Disk Holder. 

Head Cleaner 5 1/4 orB" 


SUPER SALE! 


$1899. 


“combined retail value 
over $4700! You get... 


SHARP "AT" Model 7501K... 
(made by thesame Mfg. as Epson Equity III) 
e 80286 6/8 MHz Switchable 

e 512K RAM Expandable to 640K 

e Hard Disk Controller * 84 key AT Keyboard 
e 12Mb Floppy w/Controller — €e81/0 Slots 
e Serial and Parallel Ports 

e М5-005 3.1 & GW Basic included FREE 


PLUS... 
AST "AQVANTABE AT® w/3Mb 

...List $1745.00 
That's right... get a 3Mb factory populated 


AST Advantage card plus serial/parallel 
1/0, tested! 


PLUS... 
FREE Software including SIDEKICK” 
DESOVIEW* and SUPERPAK* 
STANO-ALONE PRICES ON ABOVE... 
e SHARP "AT" (as above) ..... Onty $1199.00 
e AST "Advantage Card” 3Mb... Only $899.00 
EAC TRY OPTIONS 
MM AVAILABLE 
SUPER $ 
VALUE! 


Advanced PC/XT 


..Over 4000 Satisfied Customers! 


mula швей by Toshiba. This is the finest IBM 
UA manufactured today.. месат prove it! 


e FCC/UP Approved Floppy 
e Serial/Parallel/LCD . Composite Video 
» Mouse & Keyboard e RGB ^^’ Graphics 


e 256K pie Hera to 640K 
e 10Mb Hard Disk/ADD S300. 


BARE 

BONES 

PRICE!!! $3 19. 
Advanced 

8 MHz XT Turbo 
*477/8MHz Switchable ә Zinc-lined FCC Case 


• OK, expandabte 106400 е 150WP ower Supply 
© XT/AT Deluxe Keyboard » Phoenix BIDS 
e Runs ail Major software written for IBM 


80 OAY WARRANTY 


Mail Order: P.O. Box 17329 Irvine, CA 
Retail: 1310 B E. Edinger, Santa Ana, CA 


HACKERS BEWARE! 


PC Security and 
| Managemen 4 


— X-LOCK 100 
* Multi-level 
access restriction 
* File Protection 
* File Encryption 
* Complete Usage Reports 
* Physical Locking 


only $495 ea. 


ASLECRONICL INC, 


2147 Flintstone Dr. * Tucker, GA 3tHIB4 
04-49 1-80-44 


Inquiry 22 


SAVE TIME 


with 


FORMATTED DISKS 


**Ready to use in your 
ІВМ PC or compatible. ” 


ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 


CALL TODAY TOLL-FREE 
1-800-321-4668 


in Colorado, 303.234.0871 


A (| F 1315.F Nelson St. Denver, CO 80215 


Inquiry 10 


Universal Graphics 


Tools for Turbo Pascal 


(EGA, Hercules, CGA, HP Laser Jet and 
plotter drivers and much more...) 


No Royalties 


The Turbolialo!^ Universal Graphics Tools 
(Quinn-Curtis Model 4 IPC-TP-005) arc 
comprehensive set of over 170 high performance 
graphics proccdurcs and functions which work 
with over 4f of thc most popular graphics display 
adapters, dot matrix printers, lascr printers, 
plotters, digitizing tablets and mice. Drivers can be 
loaded dynamically at runtime, so that your 
program can support а wide varicty of graphics 
devices without the need to recompile. These 
procedures take up less than 2K of source code in а 
Turbo Pascal program. Multiple character fonts, 
polygons, circles, line stylcs, area fills, display 
filcs, rubberbanding, viewports, devicc, 
normalized, and world coordinate systems arc all 
supporicd. $130. 

To Order; Cull (617)444-7721 or write Quinn-Curtis, 49 
Highland Ave., Needhum, MA 02194. Mastercard, Visi, 
Ki PO's, Personal checks and COD orders uccepted. 
Add $5 for shipping outside of North America. 


Turbollaly is a rademark of Mediu Cybernetics, Inc. 


Inquiry 252 


Houston, Texas 77282 


3D INTERACTIVE GRAPHICS 
CGS-3 Library for CGA Card 


2D and 3D drawing, rotation, scaling, real-time animation. 
Merge/Copy/Edit images. dispiay im in real-time. Con- 
struct/View/Store/Retrieve images. "Relectiva screen fill- 
ing/scrolling in any direction. Keyboard support. Read/Check 
keystrokes while program keeps running. Sound/Musical ef- 
fects. And much more. 

Required IBM PC/Compatible/CGA/DOS 2 X.3 X. Support 8087/80287. 
Catlabie from MS/IBM Fortran/Basic/Pascal/Protort/ Assembler 

CGS-3 Library + 20/30 Tutor + 100-page manual 


EGS-3 Library for EGA/Hercules Card 


Includes all functions for CGS-3 Library plus: Screen page 
control. Programmable color palette. Display/Remove text 
with down-loadable fonts. Draw/Fill with Patterns sized up 
to 64X64 color pixels. Graphics screen dump. 

Required IBM PC/Compatible, 256K EGA or compatible or Hercules Card. 
Support 8087/80287. Caliable from | MS/IBM  Fortran/Pascal/Pro- 
farl/Assembler. EGS-3 Library + 

20/30 Tutor + 150-page manual $65 


LITE-3 Interpreter for EGA/Hercules Card 
Interactive Graphics Command Interpreter includes all abilities 
of EGS-3 Library. Compiting/Linking not required. Single-step 
graphic command facilities. 

Required IBM PC/Compatible. 256K EGA ог compatible or Hercules Card. 


Support 8087/80287, BASICA/Turbo Pascal, MS/EBM Fortran/Basic/PascaU M 


ProtorUAss embler. LITE-3 interpreter + 
20/30 Tutor + 150 page manual $70 


Miscellaneous utilities: sound, colo 
screen dump ond much more drom $45) Call 
Demo {applied toward purchase) 
Please add $3 S/H. TX residents please add 6.125% tax. 


PO Box 820425 (713) 996-9747 


MC/VISA/CHECK/MO 


Inquiry 109 


FOUNTAIN-XT COMPUTERS 


* IBM COMPATIBLE 

* 640 k RAM 

e 2-320 К FLOPPIES 

* HIGH RESOLUTION MONOCHROME 
MONITOR 

* ATSTYLE KEYBOARD 

e PARALLEL PORT 

e 8 EXPANSION SLOTS 

e GRAPHICS CARD 

* CLOCK CALENDAR CARD 

* MANUFACTURER'S WARRANTY 


AT'S & OTHER CONFIGS, AVAILABLE 
H & S SALES, INC. qe 


PO. BOX 795 
RAYMORE, MO 64083 = 


(816) 331-3933 


PALPA ORDERS—NO SHIPPING CHARGES IN USA ONLY 


H*4 REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS 


MACHINES CORP 


Inquiry 129 


PUBLIC DOMAIN 
SOFTWARE 


isn't sony alee Thousands of useful programs 
шо: for most computers from user group 
ibraries 


User Group Libraries Rent 


IBM PC Blue 220 Disks $230 
SE -IBM 45 Disks 0 
anya UG MSDOS 80 Disks 
i am SUN GA (IBM) 
Disks 
Anica 90 Disks 
Atari ST 55 Disks 
Macintosh 85 Disks 
CP M UG 92 Disks 
SIG M UG 270 Disks 
CBM 64 Gold 50 Disks 


Apple DOS 120 Disks 
MASTER CARD * VISA® DINERS • AMERICAN EXPRESS 


Rental is for 7 days with 3 days grace for return. 
Usecredit card, no deposit! Call forfree catalogor 
send Disk for free Directory of programs. Specify 


Computer! 
24 HR PUBLIC DOMAIN SOFTWARE 
RECORDING INTEREST GROUP INC. BBS 
(702) F400 Santa Rila NUMBER 
794-3660 Las Vegas, Метаја #3109 (702) 
TO? 732-5189 794-3665 
aga 827-3744 


Inquiry 216 


Inquiry 9! 


LIFETIME удин АК, 


т 
А 


Call For Quantity Discounts 
Data Cartridge 
oy Dike [sueco 12% 2 кг 
6; pc1:000 12.95 | S.Sig Je 
ee 7?» Dc 300a 16.6 dide 13 


ч pc зоохі. 19.55] D-Side 99 
рше 95 рсзоохьр 19.85 19 


S-Side 1575 | ос воол 22.00 8 Disks 


S6tpi HEAD |$ ine 1540 


Cj CLEANERS 
Emus. fe 
DEN. 21% 30 Cleanings одет 2095 


Om чы Delaware 1:800-451- 1849 


X 10247, 1-B00-6 DE. 1 


Di (i Okianomo اا‎ "800-6 54. 4058 

| att 1674. BETHANY, OK 

_ Connecti ОС “узда 800.62] 16221 
BW ua Mater Lard capt C Û arie i 110. arl oud 


te А114 1а Елы Said por МЫ akı WAS deer anhy 
ПЕ М.Ш = Ч эм] ш айымын Уч Ме Ми Press. Laben Le chant ыш! шок?” 


Verbatim. 


WITH ANTI=S TATIC” 
DATAHOL Û 
PROTECTION 


QUANTITY DISCOUNTS 


— ——B514' Diskettes —— 
S-Side 1% D-Side Q95 
D-Den. nun.3 bx. D-Den. min 3 bx. 

S-Side 1K75 |0-510е 1975 | High 9095 

96 tpi 155 95 tpi م185‎ 20 

— —— 31/2' Diskettes ——— 


S-Side 12?  p-Side 17% 
8" Diskettes 


а 15% T 17% 0 Фе е 20% 


Delaware 1; “800: r4. аа 
Oxianoma, + -800- 654. 4058 


SE THahy Dn ! 
Ше. OnnecLion” "saga, 1000-821622) 
Em "Ur. 5 Y ене on TUM e пка 3 iet [ur 


Ша PB adi да altum iie МЇ] Рухи eed 


@ Dysan 


Г РОКАТ 


QUANTITY DISCOUNTS 
—5),— 

D-Side ge 

DDen. 584: 19% 002195 


1735 fren 20% i. 23% 


TRI PACH 


“Bernoulli” cargos 
те 6% LA 1% 


Delawer are J 800: 451-1 1849 
ett Окна jq ,1800. 654-4 4-4058 
M ety. ei Nevada At BOO- 621-6: 6221 


re. LAS VS. шз at 

POS dus Mari жуш... үг Tortura 

"p "is КҮТ” ii пи Иа. и. ЖЕ am 
1Р% АЙ И ш РЁ км ш жїк! к FA] Pen. Vi Байте Пиш} йүз! 
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HUNTING FOR A GREAT DEAL? 


HARD DISK DRIVE CARDS 


Logic Array MegaCard! 
21-Megabyte 


NEW! 


* Hard disk drive on a plug-in card gives 
PC or compatible the storage capacity of 
an XT 

| * Uses NEC technology for high reliability 

* Fast, easy installation 

| * two year guarantee— parts and labor 


Мерари ocu duce dete ear diens $429 
| 30-МераЬуе...................... $479 
40-Megabyte ..................... $649 
40-Mb AT MegaCard .............. $749 
HARD DISK DRIVE KITS 


(Half height, boots from hard disk— 
includes controller, cables, manual) 


20 MEBAD VIC и eke $375 
30-Megabyte ...................... $410 
40-Megabyte ...................... $555 
ЖЕМ ЕПА iius hares aan n ERE $675 
SO-MCPDVE 2 осоо eae ey aee $799 
(with Disk Manager software) 

FLOPPY DISK DRIVES 

300 K. idee ne wa TELA eh Ced e $89 


1.2 Megabyte, Al-Compatible 
1.2 Megabyte, PC-Compatible 
(enables your PC or XT to read and write 
AT-formatted diskettes) 


was $299—clearance price NOW ...... $129 


Warhisgies ‘Are 


И і 


= HUNTER 7 


= T SALES ,.. 


` DISK DRIVE 
CONTROLLERS 


From National Computer Ltd., Japan's 

premier maker of controllers 

* These compact AT-compatible controller 
cards are among the smallest available. 

* Co-resident, IBM-COMPATIBLE 


NDC 5126 AT Winchester only... ..... $179 
(a half card—so small you won't believe 
it's AT-compatible) 


NDC 5125 AT Winchester/Floppy ... .$189 
NDC 5127 XT Winchester only ....... $79 
NDC 3011 SASI Controller........... $9] 
Double your drive capacity with the 

LOGIC ARRAY КХР 2307........... $199 


BOARD LEVEL PRODUCTS 


FROM MYLEX 
Multifunction card 

jn A soa РҮ ОРО СО Aa $82 

JUN iain eat dant eluted thia $123 
Envision | (mono/color/graphics) ...... $147 
Envision II (mono/color/graphics, 

char. RAM enhanced modes) ....... $156 
Color Adapter T 1. oci abe eis hue $77 
Business Master І (mon/par adapter, 

enhanced text тоаеѕ).............. $80 
Business Master ЇЇ (high-res. mon graphics, 

enhanced text modes)............. ..$91 
Enhanced Graphics Adapter .......... $279 


(EGA, CGA, MDA, HGC compatible) 


p 


(| fi 


18017 mes Circle, Suite L, TM CA sm 
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CHIPS 

256K D-RAM (set of 9) ............. $27 
64K D-RAM (setof9) ............... $9 | 
МОСВ MHZ) о ius ee d aea $10.95 
INTEL MATH 
CO-PROCESSORS 

BUDI оаа CN rent $125 
BOB y TNT $179 
80287-6. а ааай 5225 
MODEMS 

1200-Baud external, Hayes-compatible, 

uses AT command set ............... $99 
SOFTWARE 

Rix EGA Paint: noces Cos pb $49 
On Track Disk Manager ............. $65 
HERE’S HOW TO ORDER: 


We accept Visa, MasterCard and American 
Express (no surcharge) and Money Orders. 
Minimum charge card order $25. No sales 
tax outside California. (CA residents 

add 6% .) 

Personal or company checks require 
three weeks to clear. 

We insure all orders. 

Shipping and handling minimum $5 up to 
3 Ibs. within continental U.S. Call for 
shipping info on other orders. 

Prices and availability may change. 

Returns require authorization and are subject to 
restocking charge. 

Normal manufacturers’ warranties apply. 

Not responsible for typographical errors. 


IBM, MultiSync, MegaCard, Mylex EGA 
Paint and On Track are trademarks of their 


| respective companies. 


CALL 800-443-7355 
In Calif. Call 800-345-4868 


Customer Service and Local Sales 714-2 50-3 386 
MON-FRI 7AM-5PM Pacific Time 


Inquiry 138 


Communications Board 


eFor IBM-PC/AT/XT and | 

compatibles 
eDual RS-422/RS-485 interface 
eDifferential drivers to 4000 ft. 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434.3154 TLX: 5101012726 


Inquiry 243 


WAVEFORM 
SYNTHESIZER 


e For IBM-PC/XT/AT and 
compatibles | 

* Generates user-definable signal 

° Up to 2000 points per envelope 


$795.00 


(Dou TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


Inquiry 244 


4 к”. 
| ial 


PXB-721 
Parallel Expansion Board 


e For IBM-PC & Compatibles 


e 72 Digital I/O Lines 
e Simple Programming 
e Uses One Expansion Slot 


e Fast Delivery 


$195 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


Inquiry 246 


Limited 
Otfer- Order 


Today 


Works with any standard Centronics parallel 
interface * Reset button * Multiple copy 
repeat function • Auto diagnostics = Self-test 


Order by Check/MO or VISA/MC/AX 
[CENTRAL Се! То! Ктее 
USA: 800-533-8049 
(COMPUTER PRODUCT] СА: 800-624-5628 

330 Central Avenue * Fillmore, CA 93015 


Inquiry 52 


Communications Board 


For IBM-PC/XT/AT & comp. 
Dual RS-232C interface 
Optional software supports 
COM1, COM2, COM3, COM4 
Jumper selectable interrupts 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


e For IBM & Compatibles 
e Flexible and Inexpensive 
e Money Back Guarantee 
e Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154  TLX: 5101012726 


Inquiry 247 


Inquiry 2 


VAR's OEM's 


RESELLER's 
Save 20to 40% 


Import Direct 


818-889-1092 


IBM-PC* Logic Boards 

XT Std. 4.7 MHz 640k Motherboard $68 2 
SI 1.0 (Full IBM comp. w/BJOS-0k) 

XT Super Turbo 4.7-10MHz $105 2 
SI 3.7 (V-20, w/BIOS-0k) 

Baby 286 Turbo 6-10MHzAT $313 % 
51 10.3 (fits Std. XT Box, w/BIOS-Ok) 

Super Baby 286 6-12 MHz AT $348 ® 
5113.5 (fits Std. XT Box, w/BIOS-0k) 


IBM-PC* Components 
(Partial List) 


80/132 M/G/P Herc. Compatible $67 2 
(80х25,132х25,132х44, & 720х350) 

Color/Graphics/Printer $49 1 
(640x200 RGB Std.) 

Multi Disk ТО $572 
(Floppy Ctrl, Par, Ser, Clk, Cid) 

Amber Monitor Hi Res $66 i 
(Tilt-swivel Base & Anti-glare Screen) 

RT/AT/XT Keyboard 5339 Style $56 9 
(Hi-quality with great feel) 

DS/DD Floppy Drive $59 0 
(Hi-quality w/Direct Drive motor) 

AT Mini Box w/Lock $35 à 
(Perfect chassis for Baby 286's) 

Baby AT Power Supply $78 1 
(180 Watts in a XT size) 

EGA Card w/Printer Port $168 43 
(Now affordable) 

Super Modem Card $184 “ 
(300/1200/2400 Baud, Hayes Comp.) 

2 Meg EMS Memory Card $200 2 
(Full EMS Std. w/1 Meg RAM) 

20 Meg Hard Disk Drive $318 & 
(Half High, w/Ctr1) 

AT Portable Case Baby 286 $497 22 


(AT Key, 180 Watts, Amber TTL) 


ACS Imports specializes in buying custom and 
standard electronics components to fit your 
specific needs. We have years of expertise : 
buying and importing components. 


ACS Imports will solve your sourcing needs. 


Cal: 818-889-1092 
ACS Imports 


5311 Derry Ave. #A 


Agoura Hills, CA 91301 
TLX 510601 8224 
FAX 818 889 5605 


*IBM is trademark Intemational Business Machines 
All prices are FOB Taiwan - Import Quantities 
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Inguiry 221 


P.C. Computer Brokers Inc. 


PCCB |Has Super Values | 


Overnight Delivery Available. Call In Your 
Toll FREE Order Today 1-800-245-4122 


FIND THE WIDEST RANGE 
OF DP WORKSTATIONS, 
ACCESSORIES 8 
& SUPPLIES Ё 

[IN THIS FREER 
GLOBAL 
GUIDE 


RS232C IBM PC Compatible 


all at = 
HUGE SAVINGS! — 


The GLOBAL GUIDE offers more variety than 
any office equipment, computer or software 


Paper Tape Transmitter/Model 612 


533995 


FX-86E 


Stops and starts on character at all speeds, 
uses manual control or X-on, X-off 90-260 
volt, 50-60 Hz power. 50-9600 baud, up to 150 


CALL char/sec synchronous or asynchronous; deaier; plus, toll-free order convenience. Use 
ا‎ d i | t | clock, RS 232C the Reader Service Number or dial 
FX-286 gated internal or external clock, RS 2326, 1-800-8-GLOBAL (That's 1-800-845-6225). 

| current loop or parallel output, reads 5-8 level А 
List * 73g : tape, 7-11 frames per character, even or odd ger i OBAL 
5/1/9995 parity. Desk top or rack mount. 

Addmaster Corporation, 2000 S. Myrtle COMPUTER SUPPLIES 
FX-286E 


Ave., Monrovia, CA 91016, (818) 358-2395, 
Telex 674770 Addmaster SGAB 


45 South Service Road, Plainview, NY 11803 


$ 95 
554995 _carccom 
EX-800 


List "799% 
s459% Ё 
EX-1000 


Inguiry 122 


х2 EPROM 
S PROGRAMMER 


MESI PU e Multi-user Database! APROTEK 1000 
599 e Powerful! - E бб 

| ps c oa e Multiple Operating < = — — $265. 

RR System Compatibility BBO c‏ پا 


e Attractive Dealer MODULE 


Pric ing! 117 AC POWER-RS-232 CONNECT 
-6 BAUD RATES - HANDSHAKE TO HOST 


e Full Dealer Support! ALLOWS READ, WRITE, VERIFY & COPY 


Dataflex is a trademark of Data Access Comes complete with IBM-PC, Apple, or CPM 
(Specify Computer) Driver Program on Disc. 


Dealer Inquiries Invited Programs the following 5 Vott 24 or 28 pin | 


devices: 2716 seres through 27512, 25xx series, 
68764 plus others. Please Specify Personality 
Module desired with order. Additional Personality 


Г 
Modules only $15.00 еа, Full 1 year warranty. 
TO ORDER: CALL 1-BOD/862-5B00 OR WRITE 
APROTEK 


1071 A AVENIDA ACASO Add 
24000 Telegraph Road | CAMARILLO. CA 93010 $4.00 Shipping-USA 
Southlield, Michigan 48034 USA Info: (805) 9B7- 2454 VISA or MC Add 3% 
[313] 352-2345 We Accept Govt., School & Large Corp P O.s 


CR420i 


sE 7935 
LQ-800 
List "799% 


$499" m 1 
LQ-1000 z 


“> 
List 1095% ARTIS 


ни! 
02-2500 
p F 


List"I5957 „ 
510495 5 
Call PCCB For Super Values / 
The Most ESSENTIAL CA 


Inquiry 58 Inquiry 27 


"X UNDERSTAND 
For The EQUITY | AN І/О series — 
or the Eu Analog Interfaces 
* Able To Bring The for your PC/APPLE | Feeds and refolds 
MM DRE | | | paper in the same 
« % The Size of Other Cards Versatile г кы space you use for 
• З Year Warranty | Accurate Ж 9: your printer! Swing 


a Save Up to 870.00 


paper receiving tray 


and Fast down and bottom |. 


MODELS shelf becomes a 
| س‎ AP-8 е B-bit A/D and D/A te SOKnz. amplifier, anti- storage for paper. 
amma Гс] — A kd Call PCCB Today aliasing filters. е!с.5299. O 
1.1 nly $44.95. 
ч | AP-12 e 12-bit A/D and D/A to 40Kh2, analog mutti- 4 

Prices Subject to Change Without Notice plexer. amplifier, S/H. 8-bit 1/0. clock.etc.S450. $ Other See and 
; : PC-12 ® 12-bit A/D or D/A to 6OKhz. analog multiplexer. trays available from 

Add 2.9% for use of Visa, M/C, Choice | amplifier, anti-aliasing filter, S/H, on board VCO $19.95. 


& Discover. Add 5% for USE of American function generator. 8-bit I/O. etc. $750. 


Express. Hestocking fee: 2096 af mdse. COSE. - e Our best available analog interface. 12-bit A/D CALL TOLL FREE 


or D/A to 100Khz, DMA driven to allow real-lime 


ene Prices Are Good For Mail Order Dept. Only processing.on board timer for zero timing jetter. 
zd | 


P.C. Computer Brokers Inc ТЫ Messa 1-800-344-6934 
3879 East 120th Ave. 


Thornton, CO 80233 
(3 03]450-5727 CANETICS, Inc. PO Box 70549, Pasadena, Ca 91107 ! ; 2222 Gumtree Lane. Fallbrook, СА 82028 
m Telephone (818) 584-0438 - For Customer Service Call (618) 723-0882 


LL — 4-800-245-4122 


372 BYTE + MARCH 1987 Inquiry 49 Inquiry 127 


ton generator. fully program табе. 5 1250. 


PC-model designation refers 10 IBM PC compatible boards, 
AP tor Apple Il. Prices include sollware. Peripheral multi- 


channel input signé conditioner and lilter, and PC-based FFT G e U ә 
board available soon. For purchase or info please contact: Tan nior 
Micro Systems 


ERES 


Pin БЫ r 


адыр lt сн er E d Selection, 
Personal Service and Unbeatable Prices! 


Welcome to Paradise. The MS/PC-DOS and XENIX software sourcethat caters to your programming needs. 


ө Lowest price guaranteed 
e Latest versions 


LIST OURS 

C++ 
ADVANTAGE C++ $ 495 469 
PFORCE * + 395 CALL 
C COMPILERS 
C-88 PLUS 0 445 
DATALIGHT ~ С 49 
DATALIGHT ~ С DEVELOPER'S is 99 79 
LATTICE C 3.2 269 
LATTIC C W/SOURCE 300 545 
LET'SC 75 59 

W/CSD DEBUGGER 150 109 
MICROSOFT C 4.0 450 219 
MARK WILLIAMS C 495 289 
SUPERSOFT C 395 339 
WIZARD C 450 369 
CINTERPRETERS 
C-TERP 300 235 
INSTANT C 500 379 
INTRODUCINGC 125 105 
RUN/C 150 89 
RUN/C PROFESSIONAL 1.1 250 169 
ASSEMBLERS, LINKERS 
3R6IASM/LINK 495 445 
ADVANTAGE LINK 395 349 
MACRO-86 150 98 
PASM-86 195 125 
PLINK 86 PLUS 495 325 
QUELO 68000 X-ASM 595 509 


Lattice Specials 


C COMPILER AU 
C CROSS REFERENCE Е dus e. 
C FOOD SMORGASBORD 
C-SPRITE 175 
CURSES 125 
DBC-III соб 
LMK 195 
RPG II COMPILER T3) 
RPG COMBINATION PACK ul 
Eo "e 
SIDETA 120 
TEXT MANAGEMENT UTILITIES 120 
GRAPHICS 
ADVANTAGE GRAPHICS 295 225 
ESSENTIAL GRAPHICS 250 195 
GRAPHIC 350 289 
GSSGRAPHICS DEVELOPMENT 
TOOLKIT 495 379 
GSS KERNEL SYSTEM 495 379 
GSS METAFILE INTERPRETER 295 239 
GSS PLOTTING SYSTEM 495 379 
HALO— ONE LANGUAGE 300 209 
W/TENFONT PACK 425 297 
HALO—FIVE MICROSOFT 
LANGUAGES 595 415 
METAWINDOWS 185 115 
METAWINDOWSPLUS 235 189 
METAFONTS 80 39 
METAFONTS PLUS 235 189 


Inquiry 165 


LIST OURS 
CUTILITY LIBRARIES 
ASYNC MANAGER 175 135 
BASIC C 175 129 
C ESSENTIALS 100 85 
C FOOD SMORGASBORD 150 95 
W/SOURCE 300 188 
C TOOLSPLUS 175 1% 
ESSENTIAL C UTILITY LIBRARY 185 135 
ESSENTIAL COMMUNICATIONS 185 135 
W/BREAKOUT DEBUGGER 250 195 
GREENLEAF FUNCTIONS 185 135 
GREENLEAF COMM 185 135 
THE HAMMER 195 175 
MULTI C 149 145 
MULTI COMM 149 135 
PFORCE 395 pei 
TIMESLICER 295 
W/LIBRARY SOURCE 1000 CA LL 
TOPVIEW TOOLBASKET 250 
SCREEN DISPLAY, WINDOWS E C 
C WORTHY 269 
RSES 125 85 
W/SOURCE 250 184 
GREENLEAF DATA WINDOWS 225 179 
W/SOURCE 395 339 
FLASH UP WINDOWS 75 68 
MICROSOFT WINDOWS 
DEVELOPMENT SYSTEM 900 319 
ON-LINE HELP 149 109 
PANEL 219 
POLYWINDO CALL CALL 
SCREENPLAY! (LATTICE) 150 135 
SOFTSCREEN HELP 195 175 
VIEW MANAGER 275 199 
VITAMIN C 3.0 225 199 
VCSCREEN 99 84 
WINDOWS FOR С 195 145 
WINDOWS FOR DATA 295 239 
Z VIEW 245 189 
FILE MANAGEMENT 
BTRIEVE 245 195 
XTRIEVE : 245 193 
W/REPORT GENERATION 390 315 
BTRIEVE/N 995 465 
XTRIEVE/N 595 465 
W/REPORT GENERATION 9410 750 
TREE 395 329 
R TREE 295 249 
C TREE/R TREE BUNDLE 650 529 
CQL 395 329 
DBC III 250 175 
W/SOURCE 500 379 
DBC Ill PLUS 750 599 
DB VISTA 195 155 
W/SOURCE 495 425 
DB QUERY 195 155 
W/SOURCE 495 425 
ABS 150 125 
FABS PLUS 195 169 
INFORMIX 795 639 
INFORMIX 4GL 995 799 
INFORMIX SQL 795 639 
РНАСТ 295 265 


ж 


Discover the Many Advantages of Paradise... 


e Huge inventory, immediate shipment 
* Knowledgeable sales staff 


© Special orders 
a 30-day money-back guarantee 


LIST OURS 


MAKE, LINT, PROFILE, UTILITIES 
СЭЭ REFERENCE GENERATOR 50 35 


195 135 
POLYMAKE 99 78 
OTHER POLYTRON CALL CALL 
PMAKER 125 89 
PFINISH 395 235 
THE PROFILER 125 94 
PC LINT 139 105 
PRE-C 295 199 
TEXT MANAGEMENT UTILITIES 120 85 
DEBUGGERS 
ADVANCED TRACE 86 175 129 
BREAKOUT 125 99 
CODESMITH86 145 105 
CSPRITE 175 123 
CSDSOURCE DEBUGGER 75 39 
PERISCOPE [ 3.0 345 293 
PERISCOPE II 3.0 175 145 
PERISCOPE II-X 3.0 145 109 
PFIX 86 PLUS 395 235 
XVIEW 86 60 49 
EDITORS 
BRIEF 195 CALL 
VUE 75 59 
W/SOURCE 250 195 
EDIX 195 155 
EMACS 295 265 
EPSILON 195 159 
FIRSTIME (C) 295 229 
KEDIT 125 105 
LSE 125 89 
PMATE 195 119 
PC/VI 149 129 
SPF/PC 195 149 
VEDIT 150 109 
VEDITPLUS 185 139 
ADDITIONAL PRODUCTS 
DAN BRICKLIN’S DEMO PROGRAM 75 59 
FASTBACK 175 149 
INTERACTIVE EASYFLOW 150 129 
PDISK 195 129 
SOURCE PRINT 97 87 
TREE DIAGRAMMER 71 69 
VENTURA PUBLISHER (XEROX) 895 805 
PASCAL COMPILERS 
MICROSOFT PASCAL 300 189 
PASCAL 2 350 329 
TURBO PASCAL 100 69 
OTHER BORLAND CALL CALL 


Programmer's Paradise 


42 River Street, Tarrytown, NY 10591 


914-332-4548 
rs 


A7 Programy 
| | ЕГ: 


LIST OURS 
TOOLS FOR TURBO PASCAL 


ALICE 95 68 
FIRSTIME 75 a9 
FLASH UP WINDOWS 90 79 
TURBO HALO 129 99 
SCREENPLAY 100 89 
SCREEN SCULPTOR 125 94 
T-DEBUG PLUS 60 30 
TURBO EXTENDER 85 & 
TURBO PASCAL ASYNC MGR 100 84 
TURBO PROFESSIONAL 70 49 
TURBO POWER TOOLS PLUS 100 83 
TURBO WINDOWS 


80 65 
CALL CALL 
NEW Products 

SOS TAGE, C++ for? RED ж 
advantage of abject-oriente 

methods. Add resiliency and уо our cade. 
Build large and sophisticated programs more 
productively. 
List $695 Ours $660 
ADVANTAGE Make-- Feature-packed 


MS/PC-DOS version of UNIX MAKE utility. 
List $125 Ours $99 


OTHER TURBO TOOLS 


SSP/PC-—Fast, extremely accurate library of over 
145 math subroutines. Callable from C FORTRAN, 


Ours CALL 


TIMESLICER—New Microsoft version. 
Multitasking, linkable library supporting concurrent 
tasks and real-tirne event processing with header 
files provided for C++, C and assembly. Library 
source available! 

List $295 Ours $265 


VENTURA PUBLISHER (XEROX)— Desktop 
publislung software, lightning fast, loaded with 
features. Create professional-Ivoking docu- 
mentation at nunimal cost! 


Pascal, BASIC. 
List 5350 


List $895 Ours $805 
BASIC 
BETTERBASIC 199 139 
SUMMIT ADD ONS CALL CALL 
BETTER TOOLS 95 89 
FINALLY 99 89 
MICROSOFT QUICKBASIC 99 19 
PROFESSIONAL BASIC 99 75 
8087 MATH SUPPORT 90 15 
PANEL-BASIC 145 115 
TRUE BASIC 150 105 
ADDONS CALL CALL 
COBOL COMPILERS/UTILITIES 
MICROSOFT COBOL 700 .-145 
MICROSOFT COBOL TOOLS 350 205 
MICROSOFT SORT 195 139 
MICRO/SPF 175 CALL 
OPT-TECH SORT 149 115 
REALIA COBOL 995 785 
SCREENPLAY 175 155 
/COBOL 950 639 
RM/COBOL8X 1250 895 
VISUAL COBOL (MBP) 1150 1015 
FORTRANS со MPILERS/UTILITIES 
LAHEY FORTRAN 177 CALL 
MICROSOFT. FORTRAN 350 209 
RM/FORTRAN 595 389 
| ACSTIMESSERIES 495 419 
87 SFL 250 225 
FOR-WINDS 90 18 
FORLIB-PLUS 70 94 


GRAFMATICSOR PLOTMATICS 135 119 
GRAFMATICS AND PLOTMATICS 240 219 
FORTRAN SCIENTIFIC 

SUBROUTINES 295 249 
STRINGS AND THINGS 70 94 


L 


ADDITIONAL LANGUAGES 


APL PLUS 595 429 

JANUS ADA/C PACK 95 89 

LOGITECH MODULA 2 89 63 

PC/FORTH 150 119 

SMALLTALK V 99 88 

TURBO PROLOG 100 75 
CALL FOR OTHERS/ADD- UNS! 
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| — BYTE — 
| CONNECTION INC. 
| BOTTOM LINE 


PRICE BUSTERS! 
* * * PERSONAL COMPUTERS * * * 


IAM XT (Enhanced), w755K, ! FL KB ...... . 81 105 | 


| IBM AT, 2560 12 Рорру КИ. 

IBM AT #330, 12 Floppy, IBM XI MB. КВ. 
СОМРАО DESH PRO 286, «755X, 12 Fi, KĀ.. 
COMPAQ DESK PRO 188, w/1? Fi, 40 MB... 1 


BPERR' IT, E008, 12 Finppy, 40 MB. KB, 


TOSHIBA PORTABLE 1100 PLUS. , 
им АТ. wid OK, FA. 4! ............. : 


ж ж ж PLOTTERS # ж ж 


CALCOMP 1043 [А - EJ,- —T г. $7105 
...... 910007 


CALCOMP 1044 (A-E, Roll) . 
Hi ОМР 58A [А - E) . ааа n 
HI DMP 51/52 (C - б}......................! 
Hi DMP 41/42 (C - Ор... ное nnn 
Hi PC 685 (A - B, 4 Реп)................... 


НР Color Pro 7440 (A, В}... $ 995 | 
HP 7475 (A - B, 6 Pan] 21... | 
HP Drah Pro 75TO (C - D, keeps. ori | 


HP 75606 [A - D, B Pan). 
IO LINE LP3700 [A - E).. n 
IO LINE LP4000 (A - Е).................... 


й è è DIGITIZERS № # ж 


CALCOMP 12 x 12 ........................ È TOM 
CALCOMP 44 x 60 ........................ 800 
ОТСО 12112 ......... eere e rrr D ДЖ 
ОТСО 24x38 ,,...................... 6. 2480 
HITACHI 1593 18 .......... eo ооо $1425 
KUATA 12 TI... ———— a (_ 560 
al LAE ЕТТ... аео ннан 4 
SUMMAGRAPHICS 12 x 12 ........ — 
SUMMAGRAPHICS 12217. 


b * GRAPHIC CONTROLLERS A MONITORS + + 


МЕС JC - 1401 & GB – 1, (540 a 480)........ 81075 
MITSUBISHI 8922PLPK A ARTIST I, 

(1024 x 7680... . $3195 
MITSUBISHI 9920 А VERTICOM H- TM 

itd д TESNI 
Samsung EGA, Monitor Vaga EGA NUM $ T20 
BN'W 15111024 x 10240 
VMI BB25 [10 x BOON) ..................... D2149 
Ariat ТО (1024 к TOEN], esee . $2275 


SPECIAL OF THE MONTH 
AST PREMIUM PUBLISHER SYSTEM 
w/40 MB HD, Monitor, Turbo Scanner, 
Laser Printer & Ventura S/W 


awe SOFTWARE + wo 


AUTOCAD 2.52.. T rib 
COMPUTER ASSOCIATE E (VSi- 7 

ASA, ASP, G/L.UG.. TT . EACH $ 385 
CYMA Medical ............................ 81825 


È + * PRINTERS t w ж 


HEWLETT-PACKARD LASER JET......... 82250 
E WFP Phil ee oe $2085 
BLAZER LASER PRINTER ................ 3918985 
CANON LASER PRINTER. ki . 32050 


CITIZEN 415 »e*969»062a9924a ceases —— 1 815 
s6*2»4990450009020*090999 -— ата 

| ева .- ATO 
OKIDATA 193+...................,.. T $ 530 
% 699 


Ahl HARD DRIVES & BACK UP SYSTEMS * * 


MINISCRIBE 6053, 44 МВ... 
HARD CARD іа. ......... а. РРР an 
SEAGATE 4006, BÛ MB........ ++ лке» е ай $1305 


TAPE aru T—" рон c ООО И 785 | 


CALL FOR WHAT 18 NOT LISTED, 


WE GUARANTEE THAT YOUR CALL WILL МОТ ВЕ | 


A WASTE. LEASING AVAILABLE. 


No charges lor testing and configuring equipment 
Prices and availability subject to change 
without notice. 


(714) 778-6496 
167 West Cerritos Ave. 


Anaheim, CA 92805 
Open 8 - 5 PST 
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DESK-ADAPTOR™ 
CONVERT YOUR DESK 
TO A COMPUTER WORK STATION 


ADU 
Eu 


—— 


Why buy expensive computer furniture for 
home or office? 

* Convert any desk or table into a computer 
work station. TM 

> The Desk-Adaptor ~ keyboard holder 
lowers keyboard height to optimum keying 
height for maximum comfon and 
productivity. 
Installed and removed in seconds without 
tools. Easily stored when not in use. 
Padded clamps won't mar desk or table 
surfaces. 
Accommodates all keyboards up to 9.5 
inches deep. 


$27 plus $3 shipping. MN residents add 
6% sales tax. 


bi at Inc. 
4201 rookside Avenue 


St. Louis Park, MN 55416 


Inquiry 26 


ssaa IBM PC/VT220 


EM220 . 7220, VTIO2 emulation 
e File Transfer 
• 132 Column modes 
« Color Support 
e Hot Key 


TEK 4010/4014 


© Tektronix 4010 emulation 

e VT220. УГО? emulation 
Picture files 
High resolution hardcopy 
Supports IBM, [BM Enhanced, 
Hercules, Tecmar and AT&T. 


DCS 


3775 tris Ave., Suite 1B 
Boulder, CO 80301 
(303) 447-9251 


Trademarks: VTIDO — Digital Fagaqwnrat. IRM PC, XT — IM Cur, 


Inquiry 93 


DYNAMIC RAMS 
коз 538.00 

wow $ 3.60 

120 $ 2.60 

8 


60203 b + 
07287-8 Fore 
v 20 yu 
v 30 тег 
O STATIC RAMS 
6264iP 15 ° « 4 


15358 Volley Blvd City of industry CA 91745 
Prone 818-349 2688 (Mon-Fri o 8 5) 


ORDER TOLL FREE 
(800) 892-8889 • (800) 882-8184 
Outede Cha rade 1 сато 


CALL FOR CURRENT PRICES & VOLUME DISCOUNTS 
Pace Daten Jur Cas а bate asd, AA oe 3$ ces 
Pacea cp» ict 50 chiare Mrurisn orae УЧР O 
Coro uie тыл OOD 45% acto ton 
TrA Hor WS Gerd $40 US 4e 3 OD Lom 1 € 
^) РАСА ФУА б; KOR CI AGAMNEED 


UNIVERSAL EPROM 
PROGRAMMER 5599!! 


* Built in timer erase optn; foam pad area 
* Menu selection; No modules or adapters 
* User friendly softw: Complete help menu 
* Direct tech. support; Full 1 yr. warranty 
* Stand alone duplication & verify; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pins to 27011 & CMos EI(EJPROMS 
* Micros: 8741, 2, 4, 8, 9, 51, 52, 55, 9761 &CMOS 
* Auto baud RS232 to 19.2k; Free PC drivers 
* Ofset/split Hex, Binary, Intel & Motorola 

8, 16 & 32 bit files: Kits from $99! 

B&C Microsystems 


6322 Mojave Dr., San Jose, CA 95120 
* Ph (408) 997-7685 Tx 4995363 Visa & MC 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 


For information interchange, backup and archival storag e, 
IBEX o fers а 9-track, IBM | ormat- compatible 4” magnet с 
tape subsystem for the IBM PC, featuring: 


E IBM format 1600/3200 and 800 cpi. 
= Software for PC-DOS, MS-DOS. 
B Ato for DEC, VAX, V ME, 

S400, RS-232, IEEE 488. 


IBEX COMPUTER CORP 
20741 Marita St 
Wore. phana oc TWX for information. Chatsworth CA 91311 
1818) 709-8100 
TWX 910-393-2071 


Inquiry 139 


"68000: vee | 


Quelo Assembler Packages are Motorola compatibie. 
Each package includes a macro assembler, linker! 
locator, object librarian, utilities for producing 
ROMable code, extensive Indexed typeset manuals 
and produces S-records, Intel hex, extended TEK hex, 
UNIX COFF and symbol cross references. Portable 
source written in “C” is available. it has been ported to 
a variety ot mainframes and minis including VAX. 


| 68020 Assembler Package 


For CP/M-B6,-68K and MS/PC-DOS 


| 68000/68010 Assembler Package 


For CPIM-BO, -86, -68K and MS/PC-DOS 


68000 “C” Cross Complier 
For MS/PC-DOS by Lattlce, Inc. 


With Quelo 68000/68010 Assembler Package $1095 
With Quelo 68020 Assembler Package 50 
Call Patrick Adams today: Quelo, Inc. 
246433га W. Surne #173 
Seattle, WA USA 98199 
Phone 206/285-2528 


COD, Visa, MasterCard Teiex 910-333.B171 


SSS a a nsn 
| riers CPi, Снра Рв пеат MS, Microsoft Corporation; Quelo, 
Desin ma 


Inquiry 250 


SELECTABLE TO 


HIGH SPEED 12 MHZ OPERATION 6.8.10, ana12 MHZ! 


e FULL IBM PC-AT* COMPATIBILITY! 100% DESIGNED, MANUFACTURED, 

° FULL MEGA-BYTE RAM CAPACITY! ASSEMBLED AND TESTED IN USA! 
AIT Corporation is a publicly traded 

THOUSANDS SOLD traded on the OTC market under AITC 


z Keyboard Interface 
WORLDWIDE! 


ri 


б. 
| UNIQUE FEATURE! | 


=.) Hardware 
P Hesel Switch 


an | 
[| 
'] 


| an ا‎ 


$ 
ada os iti 


Tavs TEse == 

Фа тек 5 2636 ESETE Edd 

кнн HFT n 
bee ЕРЕ ТЕ 


E 


LELIII 
T өе 
“га 


AVAILABLE! 


co НЕ nb SE tie iE 8 | "us [0-1 WAIT STATES! 
VOLUME Iun NS E! | mtl | д 
DISCOUNTS Ele fig FE IE Е Е ا‎ С э 

С С СЕЕ СЕ ПОЕ 6 eee || [UNIQUE FEATURE! 

z ; | | Multi-Speed 

| | ДА та эс ЗОР 11.1 80287 Numeric 
UNIQUE FEATURE!) ЗРЯ 559 
Complete Set-Up | IM TRR 5 "м I EE | witch Selectable 
[mx | alas ЕТ | s E (Switch Selectable 
ROM BIOS (No | mun cu : 


Disk Required Шш ea — ut | 1 Triple Tested 
Rs ا‎ === | | Quality Assurance! 


Documentation 
Package with 
Full Schematic 
Diagrams 
Included 


Highest Quality 
Industrial Grade 


^ Completely Assembled 
! =з ‚ыл and Tested with all 
O ATTAK-286" MODEL il 24MHZ .................... IC's and Components 


О ATTAK-386" 32 ВІТ МЇСНО....................... 
О CASES, POWER SUPPLIES, PERIPHERALS, ЕТС. . CALL e OK RAM 


O TURBO-SCOPE* A/D BOARD ................... ° 8 MHZ Version, 
IEEE 251) Expansion to 12 MHZ 


100% SATISFACTION GUARANTEED. UM | 
10 DAY MONEY BACK GUARANTEE IF | == ORDER NOW! 


SAME DAY SHIPMENT! 
NOT COMPLETELY SATISFIED! (FOR IN STOCK ITEMS) 


INTELLIGENCE Suite 400 credil cards: Prices and avallability subject to change 

- without nolice, Shipping and handling charges via UPS 
/ на B TECHNOLOGY aosa man 7 х 821379 ground 50СЛЬ UPS air 51.00ЛЬЫ. Minimum charge $3.00. 
“IBM and IBM PC-AT are trademarks of Internationa! Business Machines © 1986 AIT CORP. 


Г ADVANCED 4100 5р ring yeney Roag TERMS: We accept cash, checks. money orders and 
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Inquiry 36 


Mice? 


gere 


HARDWARE 
COMPUTERS 
PANASONIC Business& Executive Partners. . . CALL 


ATARI ST COMPUTERS. . . 


. mme t 


MODEMS, BOARDS, DRIVES 


Evercom 1200 intemal... 119 
Hayes Madems 


Procticol Modem 1200. .. 135 
Genoa Spectrum ‚ 185 
Hercules Graphics + . ., 189 
Aula Switch EGA 389 
EGA Wander 255 
Tecrnar EGA Master .... 279 


Videa 7 Vega Deluxe ... 379 
384K RAM Cord 85 
Captain 384K ., 159 
Advantage Premium... , 439 
Rampage/EGA AT 759 


SixPakPlus 384K 


CALL SixPak Premium . . 


intel Abave Board PC . 
AbaveBaordAT.. .. 

Taltfree J-Ram 3 
Јат ЗАТ. ...... . 


Micrasoft Mach 10 , 
Seagote 20MB Ki.  . 
Seagote 30MB Kil... . 
Filecord 20MB 

Filecord 30MB 

Hordcord 20M8 


OTHER HARDWARE 


EPSON-AII Models 
LXFX/EX/LQ 

Citizen 120D 

Ponosonic 1080 1 219 
Ponasonic 109) | .. 205 
Ponasonic 1092 329 
Ponosonic P3131 269 
Summasketch 1201.... 379 


Amdek 722 

NEC 1401 Multi-Sync. . . 
SonyKV1311 RGB/TV. .. 
Sony1302 Multi-Sync. . . 
Samsung TL..,....... 


SOFTWARE 
WORD PROCESSING TAA a 


Manuscript. 


PFS: Pro Write . 
Reference Set 


—— DATABASE — 


dBose Ill Plus. ..... 
Ropid File 

Parodox . 
Powerbose , 


R Base System V 
Reflex . 
1? Revelotion. , . 
PFS Pro File . š 
Q&A 2 239 


—— GRAPHICS — 


ClickArt Pers Publisher .. 109 
Horvard Pra Publisher. . . 
First Impression 

‚| Chortmaster...... goi 
Fantosy. . V - 
Freelonce Plus ,... ... 
Hotvord Pres. Grophics. . 
Generic Cod 
In" A'Vision, 


Printmasler Plus 
! | ProDesign 11. 
Show Partner . 


Ken 


—SPREADSHEETS— 


‚399 Lotus/Symphony CAL 


Fromework II. |. . , 
Open Access || 


Mosaic Twin 
PF& Pro Plon 


UTILITIES 


Alice Роѕсо! 

Microsoft C 

Quick Basic 

Turba Pascol Ver 3 

Turbo Prolog 

Desaview . 

Windows ... 

Corban Copy. . 

Fosibock. . Ва 
Norton Utilities ....,. T" 
bd Deskset 

HOT 


Xtree 


UNIVERSAL EPROM 
PROGRAMMER КІТ $99!! 
* On board power supply, 110/220 VAC; 
* Menu selection; No personality modules; 
* Built in monitor for easy 1/0 debugging; 
* User friendly softw; Full tech. support 
* Detailed 50 page manual with schematics; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pins to 27011 & CMOS E{EJPROMS 
* Micros: 8741, 2, 4, 8, 9, 51, 52, 55, 9761 & CMOS 
* Auto baud RS232 to 19.2k; Free PC drivers 
* Ofset/split Hex, Binary, Inte! & Motorola 
8, 16 & 32 bit files; Cased 1409C-34 5991 


B&C Microsystems 
6322 Mojave Dr., San Jose, CA 95120 
* Ph (408) 997-7685 Tx 4995363 Visa & MC 


Get the adle 
story on graphics 
terminal emulation. 


To find out more about software 
that lets your PC emulate 
TEKTRONIX™ 4105/6/7/9 and 
DEC VT100™ terminals, 


call or write: 


G GRAFPOINT 


4340 Stevens Creeks Blvd., Suite 280, 
San Jose, CA 95129 (406) 249-7951 


IBM PC/DOS 
Native Code Compiler 


Full implementation: "make" util- 
ity, compiler, native code genera- 
tor, and assembler level interface. 
Complete runtime source is 
included. Comprehensive manual. 


MC and Visa Accepted 
$89.95 


farbware 
1329 Gregory 
Wilmette, IL 60091 
(312) 251-5310 


Inquiry 108 


DATA ACQUISITION TO GO 


INTERFACE FOR ANY COMPUTER 
FREE IBM SOFTWARE 


Connects via RS-232. Fully IBM com- 
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit | 
A/D, 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 


(201) 299-1615 
PO. Box 246, Morris Plains, NJ 07950 


. Tes Stotgrophics. , Inquiry 126 Inquiry 101 


Total Projecl Manager . . . 289 


800-662-2686 orders only 


for Ca. Orders Tech Support, 445-668-9350 
Call or Write for Free Catalog 


PAYMENT: (No Fee For Credit Cards) Visa, MasterCard, 
Cashiers Checks, Personal Checks with 2 week hold, 
Qualified P.O.'s Cotlfornia residents add soles tox 
SHIPPING: UPS ground-2% per order, $5 min. FREE for SW 
arders over $1000. UPS Віџе-3% per order, 57 min. FREE for 
SW orders over $1500. Printers, Monitors Disk Drives, 
Computers — Call for charges 


All Products New with full worranties 
Price & availability ѕџбјесі іо change without notice. 


Dr, Halo Il w/Mouse. . 


TIME SAVING — MONEY SAVING 


PRINTER BUFFER 


Printer ae 


Works with any computer Connected to o Porolle! 
Printer В ane modal: utar expandable to SHE 
ШП Complete. lndodes cable and power à 
PRINTER SPEEDER о por 
n: po en 

~~ vin ale. 


PICTURES THAT THINK 


Boxes & Arrows" is an IBM PC-based 
block cram editor and computing 
system. If you are looking for some- 
thing more than a spreadsheet, Boxes 
& Arrows will let you combine compu: 
tation with pictorial representation. 


a Automatic box & line drawing 
* Labels and algebraic formulas 
» Any printer, any display 

* No limit to diagram size 

» Call or write for full details 


inner Loop Software 
inner 5456 McConnell Avenue 
loop | 


use. РА 
ys re ули Ё каҷ grolessionol s cho«e. ^T 


features. ond pre 

PRICES: ТЕВИ - S207. ESSN- SET. SIEN- 1949. 
Fvaliobie from dealers or direct kom us. We occept MC. 
VISA, AMEX of COO orders. No charge for shipping or 
са 30 одла пенй period (г ом telupd росу) on ой 


% tor 
at ت‎ Ыс» 
160! Futon Puen 


Tapia i Stranan a СА 94465 8 FOODS 
The Speciolists mith tha trock rerard ia Priester 


Los Angeles, CA 90066 panas moment yeaa g 


cu ears Ыр rupe quem: 


software (213) 822-2800 


584 CASTRO ST., SUITE 487 SAN FRANCISCO, CA 94114 
a division of MCSS, Inc Computer & Softwore specialists since 1981 


376 BYTE • MARCH 1987 


Inquiry 143 Inquiry 157 


PC COMPATIBLE AT COMPATIBLE 


САТ.. 640 


BASE SYSTEM 
e 256K (Optional 640K) 
e 150 watt pwr. supply 
e AT Style Keyboard 
e 477 or 8MHz Clock Speed 
• 24 Hr Burn In 


$42700 


The CAT« 640 is compatible with all software written for the 
IBMim PC. It also runs your software twice as fast as the IBMim PC. 
It runs at 8 megahertz clock rate. More power for expansion. The 
150 w. power supply has 8 expansion slots. The keyboard is an AT' 
style standard. The motherboard is 640K, 4 layers. 


OPTION A OPTION B OPTION C 


САТ.. 286 


BASE SYSTEM 
e 1.2 megabyte Floppy 
e 512K Ram (1024K Optional) 
e 200 watt Pwr. Supply 
e AT Style Keyboard 
e 10MHz Clock Speed. 


5109900 


THE CAT« 286 is а AT’ compatible system, running 
all software written for the IBM« AT. The САТ„286 runs 
at an impressive but not expensive 10MHz. 


OPTION A OPTION B OPTION C 


Base System plus: Base System plus: Base System plus: Base System plus: Base System plus: Base System plus: 
Monochrome Color Graphics Card Mono. Graph. Card Mono. Graph. Card Color Graphics Card EGA Interface Card 
Graphics Card Color RGB Monitor Monochrome Monochrome Color EGA Hi Res Monitor 
Monochrome Parallel Port wicable Graphics Monitor Graphics Monitor Graphics Monitor Parallel Port w/cable 


Parallel Port w/cable 
20 Meg Hard Drive 


Graphics Monitor 
Parallel Port w/cable 


56600 


Parallel Port wicable 
20Meg 40Meg 


168900 198900 | 


Parallel Port w/cable 
20Meg 40Meg 


191600 221600 


20Meg 40Meg 
221700 251700 


$78500 


PRINTERS .MEMOAY—GRAPHICS 
Rm MULTIFUNCTION BOARDS 
: | | j À К E ES oh aper E. q Sixpac + м/384К.......... 18100 
Call for New Epson pricing | Sixpac Premium 256K..... 29900 
HERCULES 
OKIDATA Шы” ав З60К”............ 1 Mono Graphics Plus ...... 19590 f 
100-2 Logo............ 109°° # Color Graphics ........... 15400 || 
"oc RN 79 0/5497 | 410 Amber/Green/White . . . . 18900 | Mice | 
е Сай 1-800-654-7762 for more АМОЕК TEAC/FUJITSU/QUME | Intel 
MITSUBISHI: 8087-3, 5БМН>г............ 10900 
TOSHIBA ELECTRONICS — — Ё#звоку»н!............... 8087-2, 8 MHz............ 15400 
25 dL MM S XC 1410C EGA ........... 409% Nr WWE 80287-3, 5 MHz........... 16999 
M LAU LEE 80287-6, 6 MHz........... 17500 
E RET Me cop а-а m 80287-8, 8 MHz .......... 24900 
Multisync ЕСА ........... 59900 80287-10, 10 MHz ......... 33900 
; Princeton 
Graphle Systems таана 


(Daves 


PGS HX12E (RGB) ........ 52600 EGA Card 640X350 256K 
1200B Internal ........... 348% || PGS MAX12E (Amber) ..... 15900 | ST225 20 Meg w/cont ..... 36900 Ш w/para port............ 20990 
1200B External........... 38800 | Su | ST238 30 Meg ........... 34900 Color Graphics............ 7800 
2400B Internal ........... 58890 с SAMSUNG Mono Graphics............ 7800 
2400B External .......... 628% B 42> Mono-Green .......... 7900 | MINISCRIBE lo Card par,ser,clock,game . . Га 
B 15" Mono Ambar o ede Me and — FDC w/cables............. 38 
1200B Internal | 12" Flat w/tilt stand ....... 9400 |I ( Dias лы | 
Hayes Compat.......... | О TATUNG 70MB (28MS) ............ 99400 | 
EGA Monitor CMI/ATASI/MICROSCIENCE 
w/EGA Card ........... Tr wem 64K 
| 20 Meg wicant ..........: ago | 64K 16008 (setor 9) ........ во 
10 Meg Tape Bu w/software 740 720X400 EGA.......... Call | 30 Meg ................. 449% | 256K 150ns (set of 9 
- ) ЖЕРҮҮ 2500 
1 casette ............ 29999 | 760 EGA Monitor 40 Meg for AT............ 51999 256K 120ns (set of 9) ..... 3900 


E aa ee eS ee w/Paradise Autoswitch ... 71900 


MEAD 


COMPUTER CORP. 
Terms: аА Е Shipping: 
C.O.D.'s Purchase Orders, i ee ir Ша UPS, Federal Express, 
Cashier’s Checks ا کن‎ Ау, Call for shipping prices, 


Money Orders, Personal Checks Call Now for LOWEST PRICES or we will ship C.O.D. 


— с.) Fus] ALL TRADEMARKS ARE REGISTERED 
Р = WITH THEIR RESPECTIVE COMPANIES 


(702) 294-0204 
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sak tl 


3M FREE Goods! 


WHY RISK THE UNKNOWN... when you can get 
premium quality disks from the Leader and 


Inventor of magnetic media....for less!! 
* 100% tested & certified at 65% or higher clipping levelx 
ж 10 mil sturdy Jacket ж LIFETIME WARRANTY ж 
100 * 


5.25" Reg. Price Net Price® 
SS-DD-RH 48 TPl............. 44 

DS:DD:48 TPI ceeds salen cio 48 

DS-DD-RH 48 ТР!*............ .65 

DS-HD-96 TPI for the AT ...... 

13^ 99-139: TPE sud enam ete 


ПОЗЗ ee 


геа AHS 257 биген spe spero 
user 10 labeis. w/p tabs and mmniorcedt 
sects 29% FREE goods 


SS-DD-RH DS-DD-RH 


q j- T" 5.25148 TPI-10/bx. .... 89 


* pre-packaged with 3M's Flip 'n File/15 


1.19...... 3.50°/135 TPI-10/bx. .., . 1.79 
DS-HD-96 TPI for the “AT’-10/bx. ....... 1.89 
DC-100A....... 1179 DC-300XL/P..... 18.65 
DC-1000....... 1240 DC-600A..... ...20.65 
3M HIC Kit..... 5.99 ЗМ Flip 'n File/15 ... 4.42 


F P | Recieve 20% FREE Goods 
i BASF "Boxed Products” 


100 + 
5.25" Reg. Price Net Price* 
SS-DD-48 TPI-10/bx. ,,,....., .82 
05-00-48 TPI-10/bx. „.. .... .88 


DS-HD-96 TPI-10/bx. ....... 1.79 
3.50" 55-135 TPI-10/bx. .... 1.79 
3.50" DS-135 TPI-10/bx. .... 1.79 

*Net price reflects 20% FREE goods 


UNBELIEVABLE PRICES! 


Nashua 9 


| SS-DD Qty less than 10 BX. add 10% DS-DD 


Lc EP = 
. 350" 135 TPi-10/bx. .. 1 .A3 


DS- HD 96 TPI for the "AT"-10/bx. ..,.. 1.45 


Receive up üs 
25% FREE GOODS! 
DISKETTES on color diskettes" 


14 different colors 100 + 


COLOR 


5.25" Reg. Price Net Price* 
DS-DD 48 ТР!.....„....„„... .69 

DS-HD 96 TPI for the "AT" .., 1.89 1.57 
350" DS-135 TPI.......... 1 89 1.57 


*Price reflects up ta 25% FREE goods Includes Tyvek“ 
sleeves, color-coded 10 iabels. w/p tabs. and reinforced hub 
ring 10 mil sturdy jacket. 75% clipping 100% tested & certified 


USA made LIFETIME WARRANTY 
RIBBONS STORAGE 


EpsonMX/RX/FX70/80/85 .. 235 3M Iisravw 50.. ,. « 699 
Epson MX/RX/FX 100/185 .. 3 15 ЗМ D/Detender070 w/key. . 1395 


Epson LQ1000 ......... 499 3M Data Defendei050 , ,,. 1395 
Epson LO1500 .....,... 399 Dsk Mmdei 1l-75.... 44, 599 
Qkrdata Twin Spool ....,.. 99 Amaray Media Mate 50 .. „ 890 
Okidata 182/1927193 ..... 399 Amaray Micro Mate 3... ua B 70 
Apple Imagewríer .... г „ 239 Рис Library Case ssu ¢ 1 50 
IBM Proprintes ....,..., 399 Mtie Drie Minder 36 naa 870 


CALL FOR OUR SUPER LOW PRICES ON COMPUTER TAPES DISK 
PACKS Tarms: VISA M/C AMEX PO COD Prepard 2% cash discount 
Net 30 Shipping 53 00/100 ot fewer disks. Reduced shipping charges on 
larger quaniiires APO/FPO PR HI AK & CN SA 00/100 or tewe: dns 
Overseas order сан for exact fresght charges Same day shipping 


SATISFACTION GUARANTEED 
Toll-Free Order Line: Telex Inquiries Lina: 
1-800-523-9681 9102404712 1-801-942-2273 


П DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
Sal! Lake City. Utah 84121 


2034 E. 7000 So. 
Hours: 8 AM-6PM (Min. Tima)-Hall day Saturday 
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Inquiry 90 


EPROM 
PROGRAMMER 


The EP-1 is a great value, here's why: 


e IBM PC Software included or 85-232 1n any computer 

• ASCII Command driven operation; Ail intelligence in unit 

e Reads, Programs. Copies over 150 types kom 2716 to 27512 
• Optional Intel microcontrolfet programming head 

* Menu-diiven Chip Selection; No Personality Modules 

* Fast. Slow. Ouick-Puise Programmmg Algorithms 

* Intel (8080 & 8085), Motorola, Tekhex, Straight Hex Files 

e Splits Files by Base Address and Odd/Even {16 bil systems) 
* Gold Texiool ЛЕ С socket © Full One-Year Warranty 
• Generale & Set Checksums — * 512 52125V Programming 
* Over-Current Protection * U.V Erasers from $34 95 
в B Baud Rates 300 ю 38.400 * Same Day Shipment 


LIAS Ld 
BP MICROSYSTEMS 


10681 Haddinglon, #190 / Houston, TX 77043 
(713) 461-9430 (800) 225-2102 


SIMULATORS - CROSS ASSEMBLERS - 
PROGRAMMERS - 51М51 and SIM48 Soft- 
ware Simulators run on IBM-PC, CP/M-80, 
MS-DOS. Designed for validation & debug- 
ging application software. Simulation 
includes all on chip functions plus expan- 
sion chips. $250, one year FREE updates. 
Formats: PC-DOS 2.x DSDD, CP/M-80 8" 
5550, many 5'4" formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr., NY 
13217. (315) 478-0722. 


[осісо! Systems 


Inquiry 168 


printer buffer | 


| THIS H THE MOST 3OFHHTICATED 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [SERIJAL AND PARALLEL] AND 
TWO SEPARATE OUTPUTS (SERIAL AND PARALLEL] CAN BE 
USED LIKE STANDARD BUFFER. WITH ANY INPUT TO ANY 
OUTPUT BUT ALSO YOU CAN CONNECT 2 COMPUTERS ТО 1 
PRINTER, OR | COMPUTER TO 2 PRINTBRS, OR 2 COMPUTERS 
AND ? PRINTERS AND MORE » | COMPUTER TO 3 PRINTERS 
OR $ COMPUTERS TO 1 PRINTER 

AND - 256 KB TO 1 MB 


[MODELS A AND B . COPY AND RESET FUNCTIONS 


SERIAL PORTS WiIH 7 OR 8 BITS WORD LENQTH, 1 OR 2 STOP 
BIT, PARITY, XON/XOFF, DTR, RTS 


DCB-A-&4K $ 195 DCB-8-256X $ 955 1" 
[°| Рома: puppiy and parelfsl cobles are included 

ALSO, WE HAVE THE MOST COMPLETE DATA CONVERTER 
UNIT CONVBRTS RS232 SERIAL TO CENTRONICS PARALLEL 
OR VICE VBRSA, JUST BY MOVING JUMPERS BAUD RATE AND 


PROTOCOL FULLY PROGRAMABLE FROM 150 TO 19200 BAUDS 
(NOLUDBS : DTR, RTS, ХОНХОР, PARITY, ete 


ou BQ rn 1 aas 
j**] Power вирріу und csbles NOT included m mm 


serial<>parallel 
DCU bi-directional converter 


INTECTRA Ine.—Dept.232 


2629 TERMINAL BLYD 
MOUNTAIN ¥iBW-CA-94048 


Inquiry 144 


BULK 
DISKETTES 
MAXELL 

5⁄4 05/00 59€ 


Price based on quantity of 250 
Includes sleeves, labels and tabs 


[| Quantities Limited Call Today! 


800-222-0490 


(In N.J. 201-462-7628) 


Full service duplication facility 
24 Hour Shipment 


MEBR:OL- 


PO. Box 710 
Freehold, N.J. 07728 


Inquiry 184 


MH PC/XT USERS! 


Ж COGTREE Utilities by 
Cogitate 
Ж LYNC by Norton-Lamber. ...$199.95 
s DATAFLEX by Data Access. ..Varies 
# RMICOBOL by Ryan! 
McFarland 
# Universe by Omnitrend.... 
Ж Віџе Mac! by Cogitate 
# CadPower+ by Trilex 
# Softext Teaching Aids 
# PrintSet by Cogitate 
JJ CogiTAPE by Cogitate 
A Anti-Static Products 
Jf Uninterruptible Power 
Backups 
„Ж TeleVideo Software 


EDEITAYÊ 


“A Higher Form of Software” 
24000 Telegraph Road 
Southfield, Mi 48034 

[313] 352-2345/Telex 386581 


VISAIMASTERCARD ACCEPTED 
Dealer Inquiries Welcomed 


Inquiry 59 


A Ventilation System designed to pro- 

| long the life of IBM* PC PC/XT. Coldbiue™ 
fits in the IBM enclosure reducing operating 
temperatures as much as 27°F by increas- 
ing airflow across the card area. 
The one thatreally works! $185. 
Mandrill Corp. PO Box 33848, San Antonio, 
TX78265 800-531-5314 

| Dealersinquiries welcome. 


Inquiry 176 


20 MILLION 
TIMELINE INC. (22031250 


Minumum tC. Order: $200. 00 
Order Desk - 


Continental U.S.A Inside California L.A. & Technical Info OEM INQUIRIES 
WELCOME 


(800) 872-8878 (800) 223- 9977 (213) 217-8912) 


PEE STIECKIBUNIORZ 
ШН ЕСЕМ TU RYERSS 


BOARD FEATURES: 
e Multiple Modes: 


CGA: 320 x 200- ENHANCED TO 640x400 DES: 

EGA: 640 x 350- ENHANCED TO 640x400 EGA CARD,MONITOR, 
@ . x 

VANUS кавс уза ERUOT CABLES а SOFTWARE 
€ HERCULES: 720x350 NIE ——-. 
* AUTOSWITCH | 3 E 


e PARALLEL PRINTER PORT 


MONITOR FEATURES: 


e 13" DIAGONAL VIEWING AREA/NON-GLARE SCREEN 
e MATRIX PITCH: 0.31mm/BLACK MATRIX 

e ADDRESSABILIT Y: 640 HORIZONTAL x 480 VERTICAL 
e PGA COMPATIBLE- OPERATES WITH SEPERATE RED, 


GREEN & BLUE ANALOG SIGNALS AND CAN SUPPORTS 
AN INFINITE NUMBER OF COLORS. 


Call for Dealer Prices 
Ü or more) 


If this monitor looks familiar, you have probably discovered one of the reasons why this is the best deal of the century. 

This incredibly built display was manufactured | by the most prestigious company in the industry. Along with Classic 

Technology' $ new EGA adapter using Paradises single chip (PEGA 11}™ combined with Paradise's" BIOS, we are able to 

bring to market the most spectacular EGA package in the industry. IMAGINE YOUR CGA SOFTWARE 
RUNNING AT BETTER THAN EGA RESOLUTION 


IBIVI COIVIPATIBLE FLOPPY DISK DRIVES 


DS/DD 7 YOUR CHOICE 
360 K BELT DRIVE | DIRECT DRIVE 
и? y || 
Us EIGHT $65.00 — | $89.00 с.з 
ASTEC 65 WATT SWITCHING Multitech 504 CP/M SYSTEM | 
POWER SUPPLY ne | INCLUDES: 2 96 tpi drives — 280A Microprocessor | 
Оча Input voltage 318/230 VAC ‘Oxarvoltege provestion: Dimensions; _ Ports: Centronics parallel, Two serial JUST ADO A TERMINALI 


filters Very cómpect size -,UL/CSA/VOE approved. 100% 9.0" « * Length 
thermal cycle & burn-in - High afficiancy - мүт цаа гәр 4:4 idth 
nated transformers - Convection cooling - О "р 2.4” + Height 


Single board, 64K 
| Comes with atl software & manuale: S299.00 


bracket or boxed conteustion. ah М ; " Р , Magie Кн Hight, AnBIVISOSORT, THEY’RE BACK! 
OUTPUTS: + aV OCE POA *6V DCE E.0Alwith two + 12V outputs in peral Y i a Р 4 „МАБ INEM and ‘Address sytem) OOOO 
diilan *12V OCO 1,54 — *12V DClwith wo + 12V outputs In рагаеі) aj) | | | But only 30 
Maj tt2V0C@2.1A  93.6A (5.0A sutgel — Jic. ! LG 2 ees are left. Act 
=12Y 0С@ 0.25A ~12V DC80.25A Ai с now, they’ Il 
MODEL No, E АЫ" | go fasti 
we $29.95 UC t 
| س‎ 


| m Minimum Order: | 25.00. Shi in & handling charges 
1900 WC ANTENA, BLVD. DAROEBA, СА. SEET ie vig UPS Ground: UPS Air: $1.00/Ib. Minimum 


Charge: $4.00. We acce Жс д: cheeks: MC or VISA 
(800) 872- 872- 8878 (800) 223-9977 (213) 217-8912 No Lo Гы check accept Items reflect 5% cash or check 
— discount. California residents add 6⁄2% sales tax. We are 
o not responsible for typographical errors, All merchandise 
| c subject to prior sale.Phone orders welcome.Foreign Orders 
require special handling Prices subject to change without notice, 
1596 Restocking fee for returned orders 


SBISOFX and GT 180 not shown actual size 


Programming Credit: Tom Hudson 


ou’ve needed a computer 

that’s smaller, faster and 
packs more memory. And you've 
wanted the best of today's graph- 
ics. Well, now you can have both 
affordably. Micromint brings you its 
newest single board computer, the 
SB180FX and its piggy-back color 
graphics board the GT180. Now 
with this "double strength" combi- 
nation you can take industry stan- 
dard Z-80 compatible software and 
add colossal graphics like the 
ones you see on this page. That's 
right — graphics like these with your 
2-80 si sass 4 


: EA polyline, polygon, circle, 
Maa ellipse, arc, ellipse arc, 

ida filled rectangle, paint, 

Rv, pattern and copy. 


ie Rest of the GT 180 is 
Oz480z 16 colors with a 


The SB180FX is only 5.75" x 8”. It 
gives you a Z-80 compatible CPU 
running at 6, 9 or 12 mHz. You 
also can get 512K bytes of RAM, 
up to 32K bytes of ROM, two 

38.4! . baud serial ports, a parallel 


MARCH 1987 


M. The GT 180 has 38 commands 
dp, including 23 graphics drawing 
А commands: line, rectangle, 


"Double Strength” Solution. 
delivers a high performance 
computer and power graphics! 


Three horizontal split screens 
and one window screen. Size 
and position fully programmable. 


It4 Software: Modula 2 by 
8 Borland International 
га including SBI80/GT I80 
3 Grafix Toolbox. 


port, a берега: expansion bus, 
three bi-directional parallel ports 
and an industry standard 765A- 
compatible disk controller for up 
to four disk drives (any combina- 
tion of 31/2", 51/4" or 8" drives). 
An on-board SCSI expansion bus 
lets you connect directly to a hard 
disk drive or additional computers. 


1-800-635-3355 


for technical information or in Connecticut call: 1-203-871-6170 


Micromint, Inc. 4 Park Street. Vernon, Connecticut 06066 TELEX: 643331 
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So don’t wait any longer for the 
computer size, speed, memory 
and graphics you've been wait- 
ing for. The SB180F X and 
GT180 team not only gives 
you the latest features you're 
looking for, you can have 
them for a great low price. 


SB180FX* ...starting at $409.00 
OTIBO ss ceo eue $395.00 
Borland International 

Turbo Modula2........ $69.00 


Modula 2 Grafix Toolbox .$89.00 


* minimum configuration: 256K bytes of 
RAM and ROM monitor. 


TO ORDER CALL 


Inquiry 75 


Multitech Accel 900 TURBO XT Compatible | 4.77mhz Floppy Drive 


* 6/10mhz Switchabl d i 
пне EE apande 2ОМВ Computer | XT Compatible Computer 


* 80286 Processor * 1.2MB Floppy * 640K * 1 Floppy drive. * 640K Ram *2 Floppy drive 
* 30 Meg Hard drive * 512K Ram * ser, par, clk/cal * 8 Slots * ser,par,clock * 8 slots 


* Monochrome Graphics/soft-white display * Monographics * Monitor * Monographics * Monitor 
* 2 Parallel, 2 serial, clock/Calender DOS 3.2 Dos 3.2 


* DOS 3.1 $2449 * FCC Approved $1199 * FCC Class B approved $829 


SYSTEMS CROSSTALK XVI . . Paradise AutoswitchEGA . . 388.00 HR-20 Daisy wheel .369.00 
Multitech Plus 700 2 drives MIRROR Cornm Software . .48. Quadram EGA+ .349.00 OKIGATA-All Models CALL 
i PEACHTREE Back to Basics Multifunction card 384К,5.Р,Сік ..139.00 TOSHIBA Ail Models , .CALL 


XT 8mhz Turbo 20MB. . à Я \ 
XT 4.77mhz Floppy Drive System 669.00 OPEN SYSTEMS j AT Muitifunction card 0K-3MB. ..175.00 CANNON Laser Printer 1.999.00 


| BPI General Accounting HEWLETT PACKARGLAZER 2,199.00 
IBM PC AT BMhz 30МВ Drive, S12K — CALL ACCOUNTING PARTNER DRIVES/TAPE DRIVES HOUSTON INSTRUMENTS CALL 


IBM PC XT 20MB drive, 640K ..1668.00 | MONOGRAM DOLLARS & SENSE 20 MB Seagate drive, . .369.00 
Sperry IT 44MB drive, | Meg 2.800.00 TOBIAS MANAGING YOUR MONEY 30 MB Sendate forXT | “449,00 MONITORS/MODEMS 
Compag Oeskpro286 30MB drive 2,999.00 OAC EASY ACCOUNTING 30 MB drive for AT. 625.00 Amdek 310 A 
Toshia зу еп CALL | PFS Professional Write ‚115, 360 K Floppy for АТ. 110.00 Color 722 AGB 720 X 350 . 

IBM SOFTWARE PFS Professional File .. .. : Teac 55B ...99.00 Princeton Graphics HX-12 
LOTUS 123 CALL | SATELLITE WORD PERFECT 20 МВ HardCard . 429.00 HX- 12€ (Enhance graphics) 
ASHTON TATE dBASE III Plus CALL | WordStar 2000 PLUS | Plus Hard card . . CALL MAX-12 
Q&A CALL GENIFER Mountain Hard card., ‚ CALL TAXAN all models 
CLIPPER dBASE 111 Compiler 355.00 | FUNK SIDEWAYS .38. 10 MB Irwin . 329.00 NEC Multisync 
LET'S C Compiler 49.00 HARDWARE Everex Stream 20 .569.00 iBM Compatible Monocrome .. 
SUPEACALC IY 275.00 GENOA 60MB tape B/U . .. SAVE Color RGB Monitor (640 X 200) 
MULTIMATE ADVANTAGE CALL AST: 6 pack premium W/ 256K 289.00 ALLOY. CALL Anchor Lightining 2400 
MICROSOFT Word cal | RAMPAGE ғ. „САС PRINTERS Volksmodem 1200 (5 yr wrnty) 
Windows. Tin HERCULES MONO Graphics Plus . Válkemodem 1200 internal 
DOS 3.2 W/GW basic 69.00 Intel Above Board PANASONICKX-P1080i CALL Hayes 1200 
BORLAND TURBO PASCAL W/Bcd, 60.00 | JRAM 3 KX-P1091i . SAVE 2400 
REFLEX . CALL Microsoft Mouse W/Sttwr, : \ KX-P3131 17cps Daisy . .249.00 Prometheus 2400 
LIGHTENING 59.00 Mouse Systems Mouse ‚119. Citizen MSP-10 ...275.00 Promodem 1200 . 
NORTON UTILITIES 55.00 1 [bo 286E . EPSON All Models .. , CALL Promodem 1200B 
FASTBACK 95.09 Genoa spectrum BROTHER-1509 . :369.00 


COMPUTERBANC eM —800-322-BANC cp 
Puntingiea Bo I: CA 92647 714-841-6160 uia 7 14-847-ВАМС 


™ Prices are subject to change W/O Notice y 
©Copyright 1985 Computerbanc eS 
Cash prices indicated. We guarantee alt items for 30 days. Within this period, detective mer- All rights Reserved E od 

chandise returns must be accompanied by АМА number. All other returns will be subject to 
а 15% restocking fee. For prepaid orders, there will be a 3%. shipping charge; 5% for UPS CALL FOR COMPLETE CATALOG 


Blue Label; $5.00 minimum; California з add 6% ыз tax. 


PC Compatible RSE, DATA SWITCHES 


SHARE computers, printers, 


any parallel or serial device 
ELIMINATE cable swapping 
INEXPENSIVEway to network 
COMPATIBLE with 


all computers, 

Businesses, Schools, Homes 

WE ALSO OFFER: 

Data Buffers, Line Drivers, 

Modems, Protocol Converters, 

Parallel - Serial Converters, 

Cables, Computers, Printers, 

Disk Drives, and more. 
AUTOMATIC - CARETAKER is ideal for a business or 
School to share a printer or modem among many computers, 
Operation is fully automatic with no software required. 
Parallel or Serial 4 channels - $295 8 channels - $395 
MANUAL - HARDSWITCH is operated with the flip of a 
switch. 2:2 and 2:4 models allow simultaneous commun- 
ication. 
Serial 1:2- $58 1:4- $ 99 2:2- $108 2:4- $169 
Parallel 1:2- $79 1;4- 5139 2:2- 5119 2:4 - 5199 
LED and spike protection on serial modelis add $20. 


CODE ACTIVATED - PORTER connects one computer to 
M-S CASH DR AW a В muttipie peripherals. A software code selects the peripheral. 
Parallel or Serial 4 channels- $295 8 channels - $395 


10711 Flower St., Stanton, CA 90680 Br н eb ar 


REMOTE - TELEPATH connects multiple computers to 
multiple peripherals. A selector ateach computer or terminal 


800 5 4 4. 1 74 9 chooses up to 4 peripherals and displays busy status. 
4:4-$495 4:8 - 5795 selector - $39. 


Give a Rase ta your 


LOW COST 
HIGH RESOLUTION 
DATA LOGGING for 

IBM РС/ХТ/АТ® 


15-Bit four input channel system 
7 samples/second with hardware 
and menu driven software $415 


Expand system above by 15 analog 
input channels (64 max.)... $165 


Add thermocouple thermometry to 
above, 6 channels for $175 


Add 16-bit, 12,000 sample/second 
capabilities to above for...$210 


Call for quantity pricing or 
for quotes on custom hardware, 
software or complete systems. 


LAWSON LABS, INC. . 
5700 Raibe Road Е 
Columbia Falls, МТ 59912 M Z4 
Phone: 406 387-5355 


" A پپپ پڪ‎ cam gst = 
In California call: ROSE ELECTRONICS (713) 933-7673 
P.O. BOX 742571 MC & VISA Accepted 
HOUSTON, TX 77274 Dealer Inquiries Invited 
CALL US FOR ALL Y OUR INTERFACE NEEDS 


Inquiry 163 Inquiry 198 Inquiry 262 
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Inquiry 68 


The Uitimate 
Diskette Value... 


Discover The 
Difference ... 
2 FOR 1 LIFETIME WARRANTY 


* Performance exceeds ANSI specifications by 62.5% 

* Each diskette 100% tested and certified error free 

* 65% clipping level « Over 10 million passes per track 

* Retnforced Hubs (DS-DD only) * Tyvek я sleeves 
a W/Ptabsand ID labels 


‚49 1.09 


5/," - 48 TPI DS-HD 96 TPI 
DS-DD IBM-AT Compatible 
Simply top Brand-Name Quality. made in 
the USA. by a leading manufacturer. Fac- 
tory polybagged tn lots of 25 (min order 50) 


America's 


Weentech Premitlin Quality 


Color Diskettes 


TIMELESS WARRANTY 
Performance exceeds ANS. specifications by 88% 
 Eachdisk 100% tested and certified 
w 14 COLORS for data organization 
w Pkgs.of 10. tyvek sleeves, w/ptabs, and ID labels 

à QT Y. 10 BOXES OR T 
P x 100 DISKETTES 98 


.74 5%" Color, BOXED, 48 ТР! 


е 
1.39 3.5" Color, BOXED 1 95 
.64 5" Color, BULK, 48 TP! .88 
1.30 3.5” Color, BULK 1 „92 


High Densily, Color, 1.&mb, 
tB AT Compatible HCO SSE ES Hes BA OR REREAD 1 Li 85 


Includes Tyvek sleeves. w/p fabs, and 10 labels. FREE Financial 
Calculator Software. Call for details. 


America's No. 1 
Name-Brand 
Diskettes 


w LIFETIME WARRANTY 
w High quality and consistently reliable 
w Morerigtd jackets than ever before 


SS-DO QTY.5BOXES DS-DD 
„74 525,48TPI e 9 
1.35 35, 135тРІ.........................1.90 


DS-HD96TPI, IBM AT Compatible ............. 1.95 


Callforbest3M prices on head cleaning and data cartridges. 


Nashua” Affordable Quality 


Incredible Value 
LIFETIME WARRANTY 


Best Prices Ever! 
w Factory Fresh in BOXES of 10 with sleeves, шір 
tab. ID labels 
SS-DO QTY. 10 BOXES DS-DO 


.54 5.25, A8TPI, box of 10 .97 
1.12 3.5", 135 TPI 1.46 | 
High Density, IBM PC-AT Compatible .......... 1.50 


SPECIAL OF 
BULK THE month 


м LIFETIME WARRANTY 

 Exeeeds ANSI specifications 

Includes Tyvek sleeves and w/ptab MULTIPLES 
м Hub Rings OF 100 


100% tested and certified 
СТ T TT ЗӘФ 
ORDERING INFORMATION 


TERMS: Free use of VISA, Mastercard. and American 
Express. P.O. orders accepted from recognized corporations 
rated 3A2 or better, government and schools on net 30. SHIP- 
PING: Add $3.00 per 100 diskettes or fraction thereof. add 
$5.00 for COD orders. 

PRICE PROMISE: We will better any lower delivered price on 
the same products and quantities advertised nationally. 


Toll Free Order Line Information Line’ 


1-800-233-2477 1-801-561-0092 


199 Cottage Avenue 
omputer Salt Lake Сиу. Utah 84070 


Hours: 8amto 5pm 


Нау, inc. QE time) 
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6809 


Single Board Computer 
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тын 44-pin 4.57.» 6.5" PCE 

EXPANSION MODULES: RAM, EPROM CMOS 
RAM/battery, analog 1/0, serial I/O, 
parallel I/O, counter/timer, IEEE-488, 
EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/display. 


Win*ek Corp. 
| mn 1891 So Str 

АД WINTEK |n m amu 
317-742-426 


Inquiry 333 


Smart Cash 
Register 
$95 


Turns MSDOS computer into complete | 
RETAIL POS SYSTEM 


TURBO PASCAL program 100% dBASE compatible files | 
All transactions logged to disk 
Transfer data to 123, dBASE, BASIC, PASCAL etc. 


PLU/Inventory Table to 32000 items 
4-character DEPT 5-сһагасіег MFR, PROD 
Cashier security — Auto/Manual discount, tax 

End-Shift summary ^ Custom Receipts 20/40/80 col 
HARDWARE SUPPORT. Cash Drawer BarCode Reader 
Receipt Printer  Function-button Keyboard 


ORDER: 
915-837-7180 


I's a simple equation. To plug your PC or PC- 
compatible into the modern world of music- 
making, use the complete line of MIDI soft ware 
and hardware from VOYETRA TECHNOLOGIES. 


O SEQUENCER PLUS: 65-track total MIDI 
recorder/editor. 
CONVERSION PLUS: file converter for music 
notation programs. 
PATCH MASTER: network organizer and 
sound librarian. 
OP-4001: PC/MIDI interface card. 


"Туе never seen a more powerful, easy-to-use 
music and recording system. . .bug-Iree." 
(PC COMPANION) 


For more information contact VOYETRA 
TECHNOLOGIES, Dept. PC, 426 Mt. Pleasant 
Avenue, Mamaroneck NY 10543, or call 

(914) 698-3377. 


Inquiry 325 


COLOR 


VT220 $150 


*plus your PC, XT, AT, or compatible 
ZSTEMpc-VT220 Smart Terminal Emulator 
Double high/double wide characters 
Full line graphics. Smooth Scrolling 
2-way file transfers incl. XMODEM & KERMIT 
Full keyboard softkeys/MACROS. DOS access 
Data rates to 38.4 KB. High throughput 
CGA, Hercules, MDA, & EGA support 
B-bit mode, downloadable fonts, 
user defined keys, full national/multinational modes 
ISO and attribute mapped color 
ZSTEMpc-VT220 $150. 4010/4014 option $99. 
Available soon: VT220 Style replacement keyboard 
ZSTEMpc-VT100 $99. - Choice of the U.S. A/F 
30 day money back guarantee. MC/VISA 


KEA SYSTEMS LTD. 
#412 - 2150 W. Broadway 
Vancouver, B.C. CANADA V6K 4L9 
Support (604) 732-7411 
TELEX 04-352848 VCR 


Order Toll Free (800) 663-8702 


г o ККА 


SYSTEMS| 


Inquiry 347 


TERMINAL 
EMULATIONS 


NEW SOFTERM PC, 
THE LEADER IN EXACT 
RELEASE TERMINAL EMULATIONS 
* OVER 30 EMULATIONS 

KEYBOARD MACROS * HOTKEY 

VIRTUAL DISK CAPABLE * SCRIPT FILES 

KEYBOARD TRANSLATE * MULTITASKING 

CAPTURE FILES TO DISK OR PRINT 


* FILE TRANSFERS WITH 7 PROTOCOLS 
(1.E. KERMIT-SERVER,HAYES,XMODEM,ETC.) 
* CONCURRENT AND BACKGROUND 
COMMUNICATIONS AND MORE!!! 
A COMPLETE EMULATION & COMMUNICATION 
PACKAGE 


SHFTRONIC 
800/225-8590 
CALL FOR INFORMATION 


(303}593-9540 TELEX 450236 


Inquiry 285 


SOFTWARE 
DUPLICATION 
SERVICES 


THE TOTAL SOLUTION _ 


* World's Largest Duplicator 
* Highest Quality 


• Fastest Tumaround 

e Attractive Cost Savings 

* One-Stop shopping 

* Copy Protections for all formats 

* Professional Engineering Support 
e Branches Nationwide 

* A Division of XIDEX Corp. 


CALL 
1-800-233-5099 


Inquiry 338 


pinecom™ ... 


2 SPEEDS TURBO SYSTEM 
FULLY IBM PC/XT COMPATIBLE 4.77/8MHZ 


» 640K on Board RAM 

e 2 Floppy Disk Drives 
| • Disk Controller Card 
t « 150W Power Supply 


• FCC Type Slide Case 
же: Ё j 


e ‘AT’ Style Keyboard 
• 8 IBM I/O Slots 
| e 8088-2 Micro Processor 
Е • 8087 Со-Ргосеѕѕог Socket 
d «€ • 4.77 MHZ/8MHZ Clock Selectable 
A ار‎ e Monitor and Display Card Not Included 
Fully Assembled and Tested ................. $ 56000 
(Other Options and Configurations Available, Please Call.) 
PINECOM AT SYSTEM 
FULLY IBM AT COMPATIBLE 
e 8/6 MHZ Clock Selectable 
• 80286 CPU 
e 1.2 MGB Floppy Drive 
e 200 Watts Power Supply 
« Hard Disk/Floppy Disk Controller 
e 512K RAM Expandable to 1 MGB 


e Clock Calender w/Battery Backup 
e ‘AT’ Style Keyboard 


Fully Assembled and Tested ..... 
30 MGB (5S 14308) Hard Disk .............................. 3620 
Other Options, See Below 


TURNS YOUR 'XT' Into an 'AT' — 


PCI-286 SPEEDCARD 
For IBM PC/XT Compatibles 


• 80286/8088 Microprocessor Switch 
Selectable 

e 7.2MH2 Clock Speed 

e 8K Cache Memo y 

e 7.5 Times Faster Than PC/XT 

e Math Co-Processor 80287 (5/8MHz) 
Optional 

e Fully DMA Compatible 

e Runs All AT/XT Software 

• Easy To Install, No Soldering Required 


$3890% 


SALES ITEMS 

20 МОВ Hard Disk (Seagate ST-225) (79 MS) ............ 529000 
Western Digital Hard Disk Controller Card WX-2 ........ 51000 
30 MGB Hard Disk For ‘AT’ (ST 4038) (39 MS) .......... 56200 
Half Size Modem Card 300/1200 BPS Hays Compatible 

(Оа диктен» d opc a ERAS qM ID MES Dem: $12500 
3 Button Mouse System with Software (Serial) ............ $8500 
TTX 1411 RGB Monitor 14" 0.39 Dot 640 X 250 .......... 533000 
Samsung 12" Monochrome TTL Monitor, Amber or Green .. $8980 
Samsung 12" Monochrome Composit Monitor, Amber ..... $7509 
Monochrome Graphic Adapter with Printer Port .......... $8500 
Color Graphic Adapter with 2 Composit Output .......... 57000 
0/576 К Max. RAM Expansion Card For РС/ХТ .......... $4500 
Fujitsu 360K Half Height Floppy Disk Drive ............... 58800 
Joystick with 2 Fire Buttons For IBM .................... $1800 
6 Outlets Power Strip with Surge Suppressor and Main Sw. . $1800 
8087-3 Co-Processor Chip For XT (4.77 MHZ) ........... 511500 
8087-2 Co-Processor Chip For XT Turbo (8 MHZ) ........ 516800 
80287-8 Co-Processor Chip For АТ (8 MHZ) ............. $29900 
NEC V-20 Processor (Replace 8088) 40% Faster ........... $1300 
NEC V-20 Processor (Replace 8088-2) 15096 Faster .......... $1800 


PINE COMPUTER INC. 


9690 Telstar Ave., Suite 204 
El Monte, CA 91731 


IBM Compatibles 


' SUPRA TURBO SYSTEM 


e 640K RAM on Board 4-77/8MHz Motherboard 
e 360K Floppy Disk Drive w/Controller 

° 20 MGB Hard Disk w/Controller 
« 150 Watts Power Sup 


ply 
* Mini 'AT' Style Case With Key Lock 
• Front Panel LED for Power, Hard Disk 

and Turbo Mode 
e Hardware Reset Button on Front Panel 
e ‘AT’ Style Full Function Keyboard (5060) 
e Monochrome Graphic Card w/Printer Port 
e 12” Hi Res Amber or F 

Green T.T.L. Monitor EE i | 
e NEC V-20-8 Processor Used j کے‎ ал | 

(330% Faster than ІВМ PC)** — — ex m | 

**Based on Norton Utility Program, OBAT 

System Information’s Result. 
FULLY ASSEMBLED AND TESTED ....... $ 113 200 
BTC 5339 (5152) — 
12 FUNCTION KEYS ENHANCED KEYBOARD 
FOR IBM PC/AT 
* Positive Tactile Feedback | 
e Solid State Capacitance Low-Profile key 

switches 


FOR AT or XT 
BTC-5339 


e Separate Cursor Key Pad 

e Separate Numeric Key Pad Pad 

e Enlarged Return Key With LED Indicator | 
for Shiftlock 

e 12 Function Keys Supports DOS 3-2 


$7800 


— IMAGE ACE II VIDEO CAPTURE CARD 


Captures video from video camera or TV, 
transfer to your PC computer, can display 
on your monitor, storage on disk, or 
transmits it out via modem to other user. 
Requires color graphic card. Install to any 

ty slot on your computer. Software 


$2 7 500 and i instruction included. 


-3 MGB MULTIFUNCTION CARD FOR 'AT'- 


e User Expandable Up to 3 MGB 
with 128/512K Increments 

e One RS-232 Serial Port (2nd Port Optional) 

e One Parallel Printer Port 

e One Game Port 

#MF-3000 RAM Set (Each 1MB) ........ 


2nd Se ial Port LC. Set ........ $2600 
$ 18409 Shipped With Zero K RAM 
2 MGB RAM ai CARD FOR ‘AT/XT’= 
e Confirms to Lotus/Intel Expanded 
, • Memory Spect. (EMS) 
. sra to 2048K Bytes of Expansion Memory 


ses 64K or 256K RAM Chips 
e Software and Instruction Manual ae 


Memory Set (Each 1MB) 
Bal 4700 мемо -— Shipped with Zero K RAM 


4 SERIAL PORTS (RS-232) ADAPTER 


$920» ерым comz 
92 . Custom Fully Molded Serial Cabling 
MS-400.AT and Мо: 


e Short Card 


= $ 12 900 Available For Design, or ‘XT’ 


COPY II PC OPTION BOARD 


“Copies Virtually All Protected Software” 


For IBM XT/AT, Comes with Disk Back 
Up Utility, Copy II PC Board, Cable and 


Instruction 
$9900 


Phone: (818) 575-1882 
Telex: 5106017376 PINECOM 


TERMS: COD accepted on cashiers check or cash. Visa or Master Charge accepted with 3% surcharge. Shipping charges for COD orders = 5% of total purchase, 


2% for prepaid orders, minimum charge applied. 


Inquiry 234 


*IBM is registered trade mark of IBM Corp. 


MARCH 1987 = BYTE 383 


Serial ummi è Parallel 


л 


Я i E Й 
"s а | 
o. 
š | 


Convert What You Have 
To What You Want! 


* RS232 Serial ° Cantronics Parallel 
* B Baud Rates * Handshake Signais 
* Latched Outputs * Compact 34 x 45 x 1% 


No longer will your peripheral cholces ba limited by the type 
of арр -— м have avallabial Our пем HighParformance 
onverters provide the missing link. Based on 

ud in CMOS technology, {hase units feature full baud 
rate selection ta 19.2K, with handshake signais to maximize 
transfer efficlency. Detalled documentation allows 
simplified installation. Order the Model 770 (SerPar or 
Model 775 (Par/Serp Today! 

$ 95 
Butter Products omy i 


Coming Soon! Connector Option$10.00 


CALL (805) 658-7466 or 658-7467 
For FAST Delivery 


Inquiry 308 


FAST — EFFICIENT 
Vo pt organizes your hard disk into contiguous files for fast, 
efficient, time-saving use! Initial organization averages 
under 5 minutes; daily runs average under 1 minute! 


CONVENIENT 
Run it from your autoexec.bat file! 


SAFE 
Vopt's contiguous files are easier to recover if accidentally 
deleted! Vopt's speed allows fies to be moved one-at-a- 
time, rather than taking chances on disk reliability. Detects 
and maps bad sectors. 


GOLDEN BOW SYSTEMS 
oy 2870 Fifth Avenue 


$49.95 NN Suite 201 
Add$ for S&H San Diego, CA 92103 
aid Sales at Bn 619/298-9349 


Inquiry 123 


| Single Board Systems 


Introduces 


x 52 сопот 


8052 Вазіс VI.I 

32 Kx8 Ram 

2 Real Time Clocks 

32 1/0 Lines 

Programs Eproms 

Small 3.00x5.00 Size 
1-10 $179.00 

Single Board Systems 
P.O. Box 3788 

Salem, Oregon 97302 

Phone (503) 581-6570 


Inquiry 277 


8051 
PASCAL 
CROSS 
COMPILER 


For MS-DOS Computers 


SCIENTIFIC ENGINEERING LABORATORIES 
104 Charles Street, Suite 143 
Boston, MA 02114 Tel 617 262 3903 


Inquiry 271 


PORTABLE ADDITIONS 


DISK DRIVE 3%", 1% ibs., battery oper. or 
A/C adaptor (incl.), 100K storage. With TS-DOS 
software $229 Drive without software $179 
24K RAM CHIP—Tandy 200 $65, 2/$59 ea. 
8K RAM CHIP—Model-102 $9.95 

Model-100 & NEC 8201/323 3/3519 еа, 
SIDESTAR—NEC Starlet $ $199 

128K Ram Disk Cartridge 

SIDECAR—NEC PC-8201A $259 

128K cartridge (four 32K banks) 

CALL TOLL FREE 1-800-732-5012 
Calif: 805-987-4788 

Canada: 604-856-8858, Australia: 02-419-8899 
PURPLE VISA MIC & 
C lad COMPUTING AMER.EXP. 
420 Constitution Ave., Camarilio, CA 93010 


Inquiry 240 


Flow 
Charting 11+ 


The New Plus 
for Fast 
Flowcharting 


FLOW CHARTING 
is new! It's now 

Flow Charting 1+, with more speed 
+ more functions + more printing options; 
* 10 text fonts; 26 shapes; * Line mode can stop 
at a shape; * Backspace key can erase a line to 
its origin; * Free text entry anywhere, or select auto 
centering; * Vertical or horizontal printing; one 
chart or multiple charts. 
Used by Fairchild, Bechtel and more than 
500 other major corporations. Edit quickly 
and accurately — even major edits — with 
Flow Charting IF, the Specialist. 
See your retail store or call: 


PATTON & PATTON 
SoftwareCorporation 
800/672-3470, ext. 897 Caifomia 
800/538-8157, ext. 897 National 
408/629-5044 Internatonal) 


Inquiry 219 


DOUBLE — ^ ^" 
| THE OPTION CAPACITY 
OF YOUR IBM PERSONAL COMPUTER 


PG-XTRA 


о DIRECT EXTENSION OF 
i89 РС RUS 

a NO SOFTWARE CHANGES 

e NO HARDWARE MODIFICATION 

4 CONSISTENT WITH | | 

мм special options that you've been 

wiring without woryng about Ming % 

phein and bach panel spece | 


554999" roa SANTA ANA 
qGCALPORISA RESIDENTS ADO Pa BALES ТАЗ 
P C HORIZONS, INC. 
1701 E. Edinger, Ste, A6, Santa Ana, CA 92705 
(714) 953-5396 


Inquiry 222 


Perfect your 


WordStar 


with 
Magicseries 

e Perfect proportional spacing 
e Multi-line headers/ footers 
e Column printing 
e l'ootnoting 
e l'ile merging 
e Indexing/table of contents 
e LaserJet/daisywheel versions 
$99 $149 $199 | 
CES 800-251-2223 

509 Cathedral Pkwy. 10А 


New York, NY 10025 
212-222-8148 


Computer 


HARD 
DISK 


cow. CS Store 


New Shugart Model 1610 

5-V." Hard Disk Controllers 
Emulates: 
а хед $1410 (1610-3) Full 
ә 510 (1610-1) 
• SCSI (1610-4) 90 Оау 
Works with: 
e Micromint COM 180, SB180 

Wavemat Bullet 


Guarantee 


Manual & 


AMPRO All Boards š 
Schematic 


Š 

» Macintosh 
e Apple lle 
• ACS 1000 


Xebec 51410 НОС .. 
IBM PC Controllers 
* Adaptec 2010A .. 
e Adaptec 2070 (RLL 2-7) .. .. 
(Shipping & Handling $5.00) 
222 Phelan Ave. e San Jose, CA 95112 
408-280-1740 


Inquiry 72 


+ 800-528-3138 Orders Only 
602-991-7870 Customer Service 


PC COMPATIBLE SYSTEMS 


ШТА EN -BIGBLUECLONE" 


BP nS Ww ‘FCC’ APPROVED & 
ONE YEAR LIMITED WARRANTY 


BASIC CONFIGURATION: 8 MHz 8088-2 CPU, 256K-640K 
RAM, 8 SLOTS, 150 WATT P/S, SLIDE CASE W/ SPKR, 


"ATLSTYLE"KEYBOARU.. „оуан, $329 
MS-DOS2H1 M c $ 75 
MS-DOS3.2............. AREA ao PEU Ao Ce $ 95 
GWIBASIC ere eens n ra e Ou $ 89 


FLOPPYDISK CONTROLLER-2 INT. &2EXT. ....$ 30 


MONOCHROME/GRAPHICS CARD W/PTR ...... $ 68 
COLOR/GRAPHICS CARD . .................. $ 60 
RS-232CSERIALCARD ..................... $ 25 


SIX-PAKCOMPATIBLECARD W/0-384KRAM....$ 85 
TATUNG EGA MONITOR &256KEGA,HGC,CGA.. .$695 


© TATUNG 


TCS-7000 80286-10 MHz 
640K RAM, 1.2Mb FLPY 
DRV, 210W P/S, MS-DOS 
3.2, DIAGNOSTICS 


$1395 


| 
TCS-7000/96 W/ 96 Mt | 
28mSEC H.D. DRIVE = 
$2595 | Me 


©€ cordata 
PC-400 512K, 2 FLPYS, 14"^640X400 MNTR..... $ 939 
PC-400/20 W/20MbH.D.DRV ............... $1,249 
ATD-8-Q 8 MHz80286, 640K,S P, 1.2FLP ...... $1,549 


ATP-8-Q PORTABLE VERSION OFATD-8-Q ....$1,629 


UNISYS 


PCATBASICW/512K,1.2FLPY........ T ae ica $1,795 
PC/IT EXPANDED W/ 96 Mb28mSEC HDDRV ..$2,895 
MICRO/IT BASIC W/512K, 1.2 МЬРІРҮ ....... $1,395 


MICRO/IT EXTENDED W/20 Mb HARD DISK.. . . .$1,995 


WYSE 


J I I 1 
WYPC-286 10 MHz, 640K,S,P,CLOCK,ETC....... $1,698 
WYPC-286-85 W/96 Mb 28 mSEC HARD DISK . .$2,899 


CONSULTATION & 
INTEGRATION QUESTIONS?? 


CALL OUR EXPERT SALES & TECH STAFFS!! 


ADVANCED NETWARE STARTER KITS 
& SERVERS...CALL 


3-PLUS USER NETWORK SPECIAL 


TATUNG TCS-7000/96 SERVER W/ 1 Mb RAM, 
96 Mb (28 mSEC) HARD & 1.2 Mb FLPY DISKS, 
SERIAL & PARALLEL PORTS, MONO MONITOR. 


CACO U400-400W UNINTERRUPTABLE POWER 
SUPPLY. 


NOVELL ADV. NETWARE 286 SFT LEVEL-1 V2.0A 


ARCNETT 4-PORT PASSIVE HUB. 
4 ARCNET CARDS & CABLES UPTO 100 FT. EACH. 


3 B.B.C. WORK STATIONS "FCC" APPROVED 
WI 4.7718 MHz 8088 CPU, 4-LAYER MOTHER 
BOARD, 640K RAM, MONO/GRAPHIC/PRT CTRL, 
& MONITOR, "AT-STYLE" KEYBOARD, 360Kb 
FLPY DRIVE, 


TAPEBACK-UP 60 MbEXTERNAL $8,995 
ALLOY PC-SLAVE/16 1Mb,8MHzV20 ..$649 
ATNXFORMS-DOS3.1 ....... $195 

ARCNET COMPATIBLE 1/2CARD ............. $295 


All merchandise new Advertised prices are cash prepaid only PO's from qualified firms & AM. Express 


6-PAK PREMIUM/256K WHILE THEY 


AST 


T MM die $189 
RAMPAGE-AT............... $395 
RAMvantage 512K-3Mb ....... $259 
ADVANTAGE ............... $329 
3G-PLUS 256K,HGC,CGA,EGA .$335 

А ABOVEBOARD/PC 1110 ...... $238 
intel ABOVE BOARD/AT 2110 ...... $368 
ABOVE BOARD/AT 2010 ...... $328 


INBOARD 386/AT 0-1Mb RAM 
converts your existing PC/AT 
toa16MHz80386........... $1,098 
MATH 8087-2. .$155/80287-8. . $249 


CALL FOR BEST PRICES - WE WON'T BE BEAT!!! 


POWER SYSTEMS & ACCESSORIES 


P-15 MONITOR BASE W/5 A/C PLUGS NOISE & SURGE 


& MODEM PROTECTED, DISK STORAGE ....... $ 89 
U1000 POWER SAVER 1000W U.P.S. (by TOPAZ) W/ 4 
OUTLETS & TRUE SINE WAVE .............. $CALL 
U400 POWER SAVER 400% .. .,.,,.,,.... .$САЦ. 
бе 
MONITORS & TERMINALS 


XEROX TELECOPIER 
1010 TERMINAL 


BC-675S.P.S.70MIN. 1/2 LOAD .$569 
BC-1000 S.P.S.45MIN. 1/2 LOAD $889 


ONE YEAR WARRANTY & 
e TATUNG 30 DAY D.O.A. SWAP-OUT! 


CM-1365 RGB 13" 5-COLOR TEXT QUANTITY 5 . .$319 
CM-1380F EGA 13" 640X350 G/ASWITCH ....... $439 


NEC MULTISYNC MONITOR ................ $ CALL 
MC-3 AT-K.B. GRN/AMB/WHT SCREENS . ....... $399 
PC-TERM AT-K.B. GRN/AMBSCREENS......... $369 
220 DEC EMULATION ....................... $399 


WYSE30 “eH RPE TE EE 2 
WYSES50O..... жа bob dt * * “ t $309 
" WYSEO0.. 


PRINTERS & BUFFERS 


brother 


HR-20 20 CPS DAISY WHEEL-AUTOLOAD ....$CALL 
M-1109 100/25 CPSP&SW/TRACTOR ......... $189 
M-1509 180/45 CPSP& S W/TRACTOR .........$349 
M-1709 240/50 CPS P & S W/ TRACTOR FX-286 & IBM 
PROPRINTER COMPATIBLE W/ "PAPER PARK" AL- 
LOWS SIMULTANEOUS LOADING OF CONTINUOUS 
FORM & CUT SHEETPAPER&AUTOLOADS ....$449 


CITIZEN” 


MSP-15 ..... na. 9969 
MSP-25 .......... $469 


WY 


95.MC & Visa 


S-100 DIV./696 CORP. 
14455 NORTH 79TH ST. 


SCOTTSDALE AZ 85260 
TELEX 9103806778 SONE HUND 


STAR MICRONICS SR-15 (DEMO) .............9395 
TOSHIBA ...,,.........„..ї„»„.......... $CALL 
XEROX/DIABLO635W/I/F .......... —— $729 
XEROX/DIABLO D80IF ......... чуала RAD Rd CX $1,295 
XEROX 4045 LASER W/COPIER & DRAM...... $3,995 
Industria! Com pns 
UU 
A/D64-PC ........ $369  D/A64-PC ........ $439 
1018-PC 128 TTLIN-PUTLINES ............... $369 


(113 OE KA S Ro Ras $239 
IEEE488SOFTWARE .......... و‎ $ 65 
E + EEPROM PROGRAMMER/READER......... $275 
LAB MASTER. AM $859 
S-100 BUS PRODUCTS 
CPRORAM-16 64K STATIC .................. $ 99 
BRACKETS FOR COMPUPRO DRIVE CABINET ..$ 25 
COMPUPRO SYSTEMB816/C3-40Mb ......... $7,449 
INTERCONTINENTAL MICRO SYSTEMS ...... SCALL 
26 MbPC-INSIDER ........................ $ 389 
38MbPC-INSIDER ........................ $ 498 
51 Mb PC-INSIDER ........................ $ 829 
51 MbAT-INSIDER ........................ $ 749 
96MbAT-INSIDER .....................,.. $1,179 
SMS SIGENI60 INTERNAL 60 Mb TAPE SYSTEM .$ 695 
IRWIN20 Mb TAPE INTERNAL....... Jade rud $ 469 
TECMAR QIC60/AT INTGOMDTAPE.......... $1,095 
SEAGATE ST-225HH ......... Ro MP TD Ln $ 309 
SEAGATE ST-4051 FH..................... $ 775 
QUANTUM Q54043MDbFH ................. $ 749 
MICROPOLIS 1325 85 Mb28mSEC .......... $1,198 
MAXTOR XT-1140 140Mb28mSEC .......... $2,595 
MAXTOR XT-2190 190 Mb28 MSEC .......... $2,995 


MITSUBISHI MF-50148TPI.$95/MF-50496TPI.$ 129 
TEAC FD-55-BV 48 TPIFLPY DRV ...... КТЕ 


DISKETTES & TAPES 


100 LOT CASE PRICES/EACH 


DYSAN48TPIDSDD ..... $1.87/96ТРІ ..... $ 2.11 
ОҮ$АМ96ТР1О5НО-АТ............... pees DS 5 
DYSAN''DC-600 TYPE” 600'TAPE .......... $22.99 
3M DC-2000 20 Mb TAPE FOR "IRWIN",....... $20.49 


WESELLALL WELLKNOWN BRANDS! ORDER CORRECTLY! 
OPENED SOFTWARE IS NOT RETURNABLE! 


NEWSTAR NEW-WORD 3 WORDSTAR 


COMPATIBLE .......... dius REA Ris e M Т $189 
BDSOFTWARE*''C" COMPILER .............. $ 95 
MICROSOFT WORD/PC ..................... $280 
ASHTON-TATEdBASEIIIPLUS ...............$461 
MICRORIMrBASESYSTEMV................. $418 


XEROX VENTURA DESKTOP PUBLISHER $595 


ProMODEM 1200B W/ MIRROR SOFTWARE. .$125 
ProModem 1200 ...$249 РгоМодет 1200G . . $169 


CTS 2424 ADH ASYNCH/SYNCH (HAYES) . .$269 
CTS2424AMH CLASS4 MNP ERROR CORRECT .$349 


968 CODs 


(: 99. S5 min lee) with Cashiers Check/MO, Bank Wires & APO's accepted. Shipping, rninimum 54 first Sibs, Tax: AZ RES. ONLY add 
6 5% sales tax All returns subject ta 20% restocking fee or credit towards future purchases. All prices & availability subject to change 


without тизе 


Y vi 
" 


Inquiry 265 for End-Users. Inquiry 266 for DEALERS ONLY. 


ESTABLISHED 1977 


MARCH 1987 - BYTE 385 


TOSHIBA 
Lap Top T1100/T3100 
9/4" External Disk 


e Runs 54” PC Disks; Programs 
On Your Toshiba LAP TOP 


e 360 KB Floppy Diskette Drive 
* Includes Cable & Power Supply 


MEGA ENGINEERING 
18557 Parthenia St. 
Northridge, CA 
(818) 712-0582 


Inquiry 156 


BATTERY BACK-UP UNIT 
OMPATIBLE KEYBOARDS 


LI z 
Unique new high efficiency design fof 250 & 400 
watt Battery Back-up(UPS-Uninterruptible Power 
Supply).Runs full system for 10-45 min. to allow 
file back-up. UPS-250 can run as AC power supp- 
ly on car/boat with 12V I/P. UPS-400, same for 24 
V I/P. Highly reliable and cost effective units. 


Dealer prices available for quantity buyers. 
UPS-250..$239.95 UPS-400...$379.95 


* Panasonic drives * EPROM PRGRMR 


3.5", 525", 360K,720K,12M, | * Apple bare PCB's 
Bare IBM PCB's * Isolation Xformers 


* XT-AT Proto boards | « Stepup/down Xfrmr 


* XT-AT Extender " |. 
A à ATTAK-286, 4Layer 
XT-AT Fliptop Case | "4o чом Turbo HÀ 


i XT-AT Keyboard * 10M-4Layer Turbo 
XT-AT Pwr SupPIYS | 5 Bios XT clone 

* Bench switchers 

» Very fast XT, 4 layer 8-10 Mhz, Dual Bios, 


* XT Turbo kits 


From $249/Min syst to $599 Complete Syst 
We have hundreds of interesting items for the 
hobbyist іп IBM or Apple compatibles. Pls circle 
our response number to get our flyer to you. 


COMPUTER PARTS GALORE INC. 


56 HARVESTER AVE., BATAVIANY 14020 
ТОЦ. FREE 800-431-9008, NY 716-343-6133 - 


Inquiry 372 


LOWEST PRICES 


XTIAT SYSTEM $395/$749 
20/30 MB DRIVE KIT — $339/$389 
4038/4051 SEAGATE — $579/$670 
360K/1.2M FLOPPY DRIVE $ 79/$119 
1200/2400 EVEREX MODEM $ 99/$199 
1200/1200HC AVTEX MODEM $ 89/$129 
TTL/RGB MONITOR $ 89/$269 
EGA/NEC MULTISYNC $429/9549 
TTL/EGA CARD $ 69/3199 


LV1210/NX10 STAR $179/$209 
FX86/FX286 EPSON $229/ $489 
182/292 OKIDATA —  $219/$489 
9/8MHZ 8087 $ 99/3139 
6/8/ 10MHZ 80287 $159/$239 


COMPUTER MART 
CALL FOR ITEMS NOT LISTED 


9415 BURNET ROAD, SUITE #110 
AUSTIN, TEXAS 78758 


800-225-0105 ж 512-836-3766 


Inquiry 370 


TURBO 
I10MHz 
IMB 
AT/XT 


in, ey 


ОРЕН 7 DAYS 


TURBO AT 31.400 $1,950/w SEAGATE — 4038 30MB 
HI RES SWIVEL-BASEO AMBER MONITOR © INTEL G0286-6/10 Mis e (ЖЕ ME 120NS RAM ON 
BOARD e PHOENIX-20B10S e HERCULES EMULATION GRAPHICS CARO-/w PARALLEL SERIAL PORTS 
© DPERATES MS-DOS. PS-OGS. XENIX. UNIX O BASIC © B SLOTS e WI CONTROLLER 2FD/2H0 e 
ENHANCED KEYBOARD/w LEOS e 200 WATIS POWER e 12 МА TEAC FLOPPY « ON BOARD 
CLOCK/CALENDAR e RARDWARE RESET « 00267 SOCKE! e OPTIOMAL EGA OR COLOR « OPTIORAL 
T WAIT STATE OR 12 Mil: е FULLY SET UPZTESTEO e MANLIALS e (ЖЕ YEAR PARTS/LABOA 


TURBO XT $750 $1100/w SEAGATE 20 MB & OWE FLOPPY 
HI-RESAMSER MONITDR = INTEL ЖЕЗ 2 OR NECV-20RUNNING. 10H: O FASTER TRAXIBM PC 
» БИК ON GOARD e FULLYCOMPATIBLE BIOS e HERCULES EMULATION GRAPHICS CARD ли 
PARALLEL PORT e OPERATES MS-DOS, Рс-005 GW BASIC © 8 SLOTS e DISK 1/0 CARD 2 FD 
CONTROLLER. 2 SERIAL 20 OPTL PARALLEL, GAME CLOCK/CAL ENDAR, BATTERY. RAM DSK. 
PSPOOL = AT KEYBOARD/w LEDS © 150 WIS e TWO 3K FUJITSU ORIVES • 8087 SOCKET e 
MAKLALS œ FULLYSET-UP/TESTED e ONE YEAR PARTS LABOR e 


PORTABLE XT/AT SYSTEMS ALSO AVAILABLE 


PCPRO SYSTEMS. INC. 
800-451-5279 


43 WEST 33AD ST., 2ND FL., 9832 E. FLOWER ST 
NEW YORK, NEW YORK 10001 BELL FLOWER. CA 90706 
(212) 239 0525 (213) 923-5052 


Inquiry 224 


“ӘУ” TURBOsmith 


For Turbo Pascal 


Feature-PACKED, 
Source Debugging Power 
with Multi-Window 
Variable View & Machine Code 
Readouts 


| Animates code with Visible Ease! 


* 642 N. Larchmant Bhd 
Los Angeles, CA 900043 * „= 


Inquiry 371 


Printer (Data) Switch $39/up 


Dealer Price available 


жыр pm— 


1 


Metal case 
»Fully shietded 
«Push button 
(2 Ixyer PC board 
or rotary switch) 
»Beige color 
»1 year warranty 


— | 
CABLE (Lifetime warranty) $9/up 
e UL approved, molded, double shielded, 
beige color 
e D type connector with thumb screw 
(screwless) 
Switch box Cable 
2 way switch $39/$45 Printer cable 6'/9712' 
2 мау сгоѕѕ $55/$69 $9/$12/$15 
4 way switch — $55/$69 Modem cable 3'/6' $7/$9 
Power center/DB 25 Centronic cable 6'/10' 
switch/swivel base $89 $121$15 
Serial cable, Drive cable & extension cable available 
RS232 Miniature $6/up 
RS232 Break-out box $59 


JACO Computer Preducts 
Tel: (408) 746-2000 


Inquiry 148 


$89 E. California Ave. 
Sunnyvale, CA 94086 


Order Toll Free: 
piger s. (800) 443 ~ 8853 
aly ing, CA frei tei Cuts) got - 105: — 


V - 20  Bmhz 9.00' y- 30 8mhz 11.00 


Math Co Processors 


CB087 8mhe 142.00 80287 Bmhz 
C8087 5mhz 102.00 80287 mhz 


DYNAMIC RAMS EPROMS 


1 МЕС 150/100ns . 250п> 
150ns 
200ns 
2505 
150ns 
250ns 
200n5 

, 250ns 

4165 150ns А 150п5 

COLOR CRAPHIC CONTROLLER 30s 

072Z0A0 18,50 &50ns 

STATIC 

032561 120ns 22.50 15Gns 

SS6SPL 15008 3.25 150ns 

6116L 150ns 1.60 150ns 

4016 150ns 1,40 100ns 


FLOPPY DISK DRIVE + TEAC 5k Ер558 
FUJITSU 5i 42551 


INTERFACE: 
1488 0.32 1489 


TERHS AHO CONDITIONS: PRIME PARTS 100% GUARANTEED 
1) Prices subject to change, PLEASE CALL for CURRENT 4 
VOLUME PRICING. MINIMUM OROEN to. 

2) SHIPPING & HANDLING UPS GROUNO 
ONE POUHD CHARGES UPS 2nd OAY 
Calffornta Resident subject to sales tax, 
3) 3% SURCHARGE ON CREDIT CARO CHARGES 
OFFICE HOURS: MON to FRI 7:30AM to 5:30 РМ 


SAME-DAY SHIPMENT! 
MONEY-BACK GUARANTEE! 


“RS-232C TO CURRENT LOOP 
BI-DIREC TIONAL 


CONVERTER” 
Model 232CL2 


only $39.95 


Interface your RS-232 port to existing currentioop 
system. Model 232CL2 couples and isolates Transmit 
and Receive Datathrough high speed optical isolators. 
Powered from pins 4, 5, 6, 8 and 20 on the RS-232 
side; one pin must be high, one must be low. 

Но power required if current loop port is achve. Mode1232P S-12V DC 
Power Supply required if current loopportis passive; only $14.95. 
Order direct from manufacturer TODAY and SAVE!* 
Request your FREE copy of B & B ELECTRONICS" 
Catalog whichiisls a host al interface and t= 4 
monitoring equipment for RS-232 ports. 


"Fenns: Visa MC cash orderspostpad: Р.О s from 
Qualified rated firms accepted. IL residents айс 6'4% sales tax. 


DB electronics 


MANUFACTURING COMPANY 
1502C Boyce Memorial Orive • РО, Вох 1008 • Ottawa, IL 51350 


Phone: 815-434-0846 


MICROSYSTEMS, INC 
PO. Box 707 


Wayne, NJ 07470 
NÎ Çon 227-1565 | 
we TELEX 6503141175 


**+100% IBM COMPATIBLE: • • | 


PC/XT TURBO computer 
e4. 77/8 MHz *640k *'AT' style keyboard «2 360k disk 
drives eParalle! Serial «Game *eClock & Calendar 
wibattery back-up «Mono graphics card «Green or 
Amber monitor *1 YEAR WARRANTY $899.00 
($1175.00 with 20meg hard disk drive and 1 floppy) 


AT TURBO computer 
«6/8 MHz *540k eEnhanced keyboard ¢1.2meg flop- 
py disk drive «Parallel «Clock & Calendar wibattery 
back-up «Mono graphics card «Green or Amber 
monochrome monitor «1 YEAR WARRANTY 
$1425.00 ($1900.00 with 30meg hi-speed hard disk 
drive 
i ** COLOR SYSTEMS ALSO ANAILABLE °° 
** PORTABLE XT COMPUTERS AVAILABLE ** 
*Floppy drives start at $85 «Hard drives weontroller star! at $370 
«Hayes compatible modems start al $125 «Printers start at $215 
WE CARRY THE IBM XT, THE IBM AT, AND THE COMPAQ 386 
WE CARRY PC DOS 3?! 
WE CAN CUSTOM CONFIGURE ANY IBM COMPATIBLE SYSTEM! 
CALL FOR FREE PRICE LIST! OEALER INQUIRIES WELCOMED! 
(prices Subyect to change without notice) 


Inquiry 373 


NE FORTRON CORPORATION Information & CA Res. (415) 490-8171 
3225 Seldon Court Technical Support [415] 490-8403 


Fremont, CA 94538 Orders Only (800) 821-9771 


FORTRON PRESENTS 
THE DEPENDABLE ONES 


While some power supply importers 
reduce their selling prices by using 
cheaper and fewer materials, we at 
Fortron do not jeopardize our discrim- 
inating customer's faith ín our standards 
of quality by such compromises. 


Here are some visible differences Fortron 

uses: 

e Burndy [U.S. made} connectors 
which provide error-free connections 
from power supply to CPU board and 
peripherals. 

e A shielded power cord insures 
minimum AC line interference. 

e Built-in EMI filter maintains a 
conductive emissions level specifica- 
tion to greater than 6 dB/uV below 
FCC Class B. 200 WATT PC AT 

° All U.L. recognized materials 
and circuit layout to ensure com- 
plete safety. e OVP, OCP short circuit protection 

In addition to our high quality materials, 


our testing facility in the US. and our 
technical support from five full time ® MTBF 34,000 hours 


LR 58720-8M 


e UL. recognized, certified 


e Meets European safety requirements 


xe 150 WATT PC XT 
suoi SUPP y -ana Stem APP SUN e Four drive connectors Direct Replacement for IBM® PC XT 
engineers has made Fortron's PC/XT Power SE 
and AT power supplies tops in their field. e One full year warranty рр!у 
H les? j 
GCrcures compatible 
Monochrome Graphics/Controlier 
-Compatibility- 


For PC, XT, AT. 6, 8, 10, 12 Mhz. 


e ІВМ Monochrome/Printer adapter compatible a 4. OO 
e Hercules® Graphics Adapter compatible star nu at =s. s еа. 
e Runs directly Lotus9 1-2-3 AutoCad®, (Dealer’s quantity price} 


Symphone®, Basic 


-Outstanding Features- 

e 80 X 25 text mode 

e 64K bytes graphics display memory 
e 720 X 348 pixel resolution 


e Printer interface жуг ы Дем, ү. 

-Short Card, easy installation- у, "asd eT. t 

-Reliability- зр ` 

e Custom-built chip, ICT tested, producing a JM is 
nearly zero defect rate. ahh 


* lower signal to noise ratio 
e one full year warranty 


-FCC Class B Certified- 


Price subject to change without notice. 


Inquiry 113 for DEALERS ONLY. 


ENCLOSURE POWER 


ACG 
with V 


HARD DISK ACCELERATOR 


• Caching eliminates repetitive 
disk accesses 
* Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 


* Floppy’s, Hard Disk, Optical Disk, 
Tape Drive, or any Combination 


e © | 

it’s insured? 
SAFEWARE® Insurance provides ful] f 
replacement of hardware, media and 

purchased software. As little as $39/yr. covers 


• Fire • Theft • Power Surges 
* Farthquake * Water Damage * Auto Accident 


* Custom Design with Injection 


Molding Front DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 


FAST — FRIENDLY — SAFE 
VCACHE 
GOLDEN BOW SYSTEMS 


S65 ү; > 
Add $3 for iS 28ДЕ Avene 


shipping/handling H San Diego, CA 92103 


cig ("|f 619/298-9349 


* Superb Quality and Pricing 


* Prompt Delive | , A , 
р ry For information or immediate coverage call: 


1-800-848-3469 


In Ohio call 1-614-262-0559 


SAFEWARE, Tbe Insurance Agency inc. 


ELECTRONICS, INC. 


The Porr ^5ource Behind The Drive 
18559: Parthenia Street, Northridge, California 91324 


Outside CA (800) 635-5555 
CA (818) 993-4801 


Inquiry 155 Inquiry 124 Inquiry 267 


СЬ Cee PER ery When MEDIA CONVERSION Fails, 
OUTSIDE OKLAHOMA: NO SALES TAX DATA TRANSLATION Prevails! 


uum Ad lh aan Use your dala among maintrames, minis, micros, 


51258 *256кх1 100ns 8.50] dedicated word processors, and lypesetters! 
3464 3.29 Ж We offer translation of the logical elements of dala 


41256 3.84 E H ; 
41256 2.69 | in addition to conversion of physical parameters, 


REAL WORLD 1/0 
. Affordable Access To The 


ЗЕВС XE LS XT x 
Peli it i RE 


Ss m. T 3 Е i 
M Soltware programmabte gai „100. Utilizes a 
| highly stable AD converter. Excellent accuracy and 
high noise immunity 7 digita! 1/0 lines. Ideal for lab/ 
M industrial automation. $239 
| AD100 « Single channel version of AD500 with 10 
digital 1/0 lines. Same programmable gain and high 
noise immunity. Useful for transducers, ATE, 
education. $149 
DG24 « Digital 1/0 board with 24 TTL 1/0 lines 
configurable in software. 8255 PPI based. $95 
XB40 + Extender board and cable for above boards. 
Includes easy connect terminal strip and prototype 
area. $49 
Software examples in Pascal, BASIC, Forth and 
Assembly. 
Complete documentation and money back guarantee. 


Real Time Devices. Inc. 


UU. 1930 PARK FOREST AVENUE 

PO BOX 906 

STATE COLLEGE. PENNSYLVANIA 16804 
(814) 234-8087 


5Mhz 512000 


80287-8 BMhr $27000 


PC/XT, Compa aq Portable & Pius; hp Vectra 


640 Kbyte MOTHERBOARD KITS: Zenith 150. 
IBM 


8087 


41256 2.49 NOT just dumping or ASCII transfer from опе 

4164 1.30 REO. | 

medium into another. For example: 

27512 64Kx8 200 ns $11.25 iclati : 
270256 sexe 250 ns | ° Translation of the contro! characters and for 
27258  32Kx8 250ns matting features of stand-alone or 
ACA 16Kx8 250 ns microcomputer-based ward processors. 
EE oso • Database restructuring—Even from your word 
RW STATIC ВАМ processors’ File and List Managers. 

Roth mar. moa Боп e Spreadsheet iranslations—formatting, cell 

OPEN E DAYS, 7 лм-10 ew... SHIP VIA FED-EX ON SAT. | referencing codes, and formulas. 

[ SUNDAYS 4 HOLIDAYS SHEMENT ОЙ NELVENY VA US ESIHESS MAL | e State and federal compliances—Magnetic | 
mco | Factory New, Prime Parts uPoo media and file-structure conversions. 
CERTA MICROPROCESSORS UNLIMITED. INC ADAPSO member 
№ P Dre BI 2 | PEGS CA AMD (918) 267-4961 CompuData Transtators, Inc. 6565 Sunset Blvd. 

IEEE EI CY cra med ia ae Suite 301, Hollywood, CA 90028 (213) 462-6222 || 


Inquiry 258 Inquiry 191 Inquiry 64 


Motion Control & 
Data Acquisition 


SEEM on your IBM PC or Apple lif 
ei 1 and all compatibles | 


— [IN у 
1, mm 7 » etr 

JC F Smart 2 Axis Motion Controller. For man 
> types of motors & encodars. New EFC. {тот НР) 


„= allows changes & monilonng on the Hy. Optically 
kin isolated W/SOFTWARE 5350. | 
e T Four Axis Steppor Driver. With SOFTWARE & | 

motor for instant automation. . 

e KEYBOARD PROTECTOR | FastA/D Board: With programmed gain, S50 KHz, E 
Remains in place during keyboard use. Prevents 4 inputs, $220. CompleteScopehardware& SOFT- 8 
damage from liquid spills, dust, ashes, etc. Fits WARE $500. Also: 12 Bit A/D, Relay Driver, Real 
like a second skin, excellent feel. Available for: uu Clock аен Р ae = $25. 

Д ow do you doi se our Local Applications 
IBM-PC, AT, Apple (all ), Compaq, Model 100, Bus, LAB 40. One host adapter($150) supports 
NEC 8201, C64, Zenith 150, DEC, Kaypro, up to 8 boards, like those above, on a 50 ft. 
KB5151, AT&T 6300, WYSE 50 and many ribbon cable. 
others, Send $29.95, check, M.O., Visa & MC Please call (415) 755-1978 forfree literature. 
include exp. date. Specify computer type. Dealer i 
inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc. 
4561 S. Westmoreland, Dallas, Texas 75237 
(214) 339-0753 


6805/6305 SINGLE CHIP 


MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


Two systems allow the IBM PC/XT/AT to be used as | 
a complete development system forthe MOTOROLA 

6805 series single chip microcomputers. Model 

MCPM-1 süpports the MC68705P3, P5, U3, U5, R3, 

& R5 chips. Model MCPM-2 supports the 

MC1468705F 2 & G2 cmos versions. Both systems are 

priced at $495 and include a cross assembler pro- 

gram, a Simulator/Debugger program and a program- 

ming circult board with driver software. A system is 

also avail: for the HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE 
PO. Box 53, West Glover, VT 05875 
(802) 525-3458 


| TM OX 
Computer ontinuum 


75 Mouthgate Ave.. Suites 
Daly City. CA 94015 (415) 755-1978 


Inquiry 301 Inquiry 186 Inquiry 69 


alif. 


17700 Fi 


—— 


FOUR PEN 


COLOR PLOTTER #15 Q i 


The manufacturer has asked us not to publish their name. But 
this four color plotter was produced by one of the Worlds largest 
makers of personal computers. 
The 410 color plotter will connect to the serial port of virtually any 
micro-computer. Simple ASCII commands direct one of the four 
color pens to draw circles, arcs or ellipses on paper or transpa- 
rency materia! up to 11 by 17 inches. The plotter is capable of 
producing the full upper and lower case alphabet alongwith seven 
International character sets. Text can be printed horizotal, vertical 
or diagonal in sizes from 1/16 to 6 inches, slanted forward or 
backward to 85 degrees. 
Enlargements or reductions are achieved through elaborate firm- 
ware. Pen travel is four inches per second with .004" pen resolu- 
tion. Standard pens are available in an assortment of 32 different 
colors and widths. 
The ideal plotter for architecture, CAD engineering or 
design. At $595 it was a great buy, at $159 its a steal. Support 

ackages for specific computers available. Manual only $15 re- 
undable upon purchase of plotter. 

OTHER PLOTTEHS AVAILABLE: 
Hewlett Packard e Houstoninstruments e Roland 
SweetP e CaiComp... please call for prices. 


Qume 142 PC Compatible 


raphic 


Quantity Two 


These Qume double sided PC Bene drives bear the IBM 
logo. The drive was manufactured for IBM for use in the recently 
discontinued PC Junior computer. We have purchased a large 
quantity of these drives and are currently offering them in sets of 
two for only S65 each, 


Panasonic AT Compatible 


ff5... 


The Panasonic 475 is jumper selectable between 96 FPI format 
and 1.2 Megabyte as used in the IBM/AT computer. 

Suggested price of this drive is $189 but because of unusual 
buying opportunity, California Digital is able to offer these drives at 
only $115 each, quantity two. 


One Two Ten 


QUME 142 half height 69 65 call 
TEAC FD55BV half height 109 99 89 
TEAC FD55FV 96 TPI, half ht. 119 109 105 
TEAC FD55GF for IBM AT 169 159 155 
PANASONIC 455 Half Height 109 99 89 
PANASONIC 475 1.2 Мед./96 119 115 109 
MITSUBISHI new 501 half ht. 129 119 109 
MITSUBISHI 504A AT comp. 169 159 155 
Switching power supply 49 
Installation Kit with manual 10 
Dual enclosure for 5!" drives 59 
34 pin edge connectors 5 
Scotch head cleaning kit 19 
Flip & File Storage tubs 15 


The Sony 53W is a 3! 2 inch double sided double density disk drive 
The drive can be connecied to your exshng floppy controller but 
yall require MS/DOS 3 2 to properly operate in the PC and campal- 
ibies. The 53W 15 similar to {he drive being used in the PC portable 


| eliminating the possility of head crash. 


rnia Digital 


ueroa Street e Carson, California 90248 


SNOWAYOURIGONIPUTER 
GANIREADHE- 


Omnt-Reader... the first optical 
character reader designed and 
priced for the small computer hy rr 


Adeus 


айыз 


159 


3 айк Фан el «ot 


ج 


The Adeus CP/2000, is a 22 character per second daisy wheel printer which 
accepts 96 character Diablo wheels and ribbons. This printer was manutactured 
by the Olympia Typewritter Company for CosmoWorld USA. 

This unit will print 10, 12 and 15 characters per inch proportionally spaced with 
increments of 1/120", Bi-directional printing, 2 K/Byte buffer, and Centronics 
parallel interface make the Adeus CP/2000 an exceptional buy at onfy $159. 
Original price $595. AS232 serial interface $30.00 additional. 


Bernoulli af 


was $3540 now only 


1595 — 


The Bernoulli Box by lomega, features 10 and 20 megabyte removable car- 
tridges, and delivers reliability, expandability, transportability, security and 
speed in one versatile subsystem. It lets you transfer megabytes of information 
safely and swiftly for primary or backup storage. Or combine several software 
programs onto a single cartridge lor easy switching from one to another. 

Reliable... the Box has incredible resistance to shock and vibration completely 


COPY: 
‘Manuscripts -Contracts -Articies 
‘Forms ‘Invoices 


APPLICATIONS: 

-Mailing Lisis Editing Data Base 
Management -Transfering informa- 
tion between incampatible systems 


Uses a standard RS-232 serial port hookup 
to inlertace eaisilywlth your computer, 


inter 


Manufactured by IBM lor use with the PC series printers. This 80 column "super 
quiet" thermal printer is ideal for fast low cost drafts. The printer is capable ot 
interfacing ta any computer with an 1200 baud AS-232 serial port. Accepts 
either fan fold or 872" roll ted therma! paper. Will "NOT" accept writing paper. 
Nine pin head allow the ІВМ thermal printer to output extended foreign character 
set, math symbols and bit image graphics. At $59.85 we expect quick sell out. 


41 Me ai Gold Card 


-— % 5 


Expandable... grow at your own pace by adding inexpensive cartridges. When 
security is esseniiai, don't lock up your system... just lock up the cartridges. 

The Bernoulli Box delivers preformance that often exceeds the best of hard disk 
speed and the convenience of floppy disks. At these prices don't be caught 


wishing you had one after a loss ot irreplacable data. Aiso available 31 Mega- 


List Qur Price PINE a ey возу; 
10+10 Meg. A2210H $3450 1595 
The fastest, lowest powered, longest warrantied, most durable, highest 
e ойе: А2220Н ш 2095 capacity, most ei hae adir ENDT -DISK-ON-A CARD 
available in the world to 
10 Meg. Cartridge 79 49 Gsm Access Time : Fastest Aalto bie . Automatic нава; Unloading = „Protects „неде ә end 
20 Meg. Cartridge 99 65 No ond else even Close - 153 Wan Power Consimpuion - Luxest Аналар: 2 Yew VIN 


Longest Avaliable 


Seagate 


30 MEGABYTE 
WINCHESTER 
HARD DISK KIT 


Smarteam 2400 Baud 


2289 PC 


Tha Smarteam 2400 offers all tha features of ihe 
iip Smart Modem 2400 for a fraction of the price 
MY là purchase a 2400 baud 


modem only 
Alao available: The Smarteam 1200 a! onty $159 


U.S. Robotics $ 1 89 | 


2400 Infernal 


e Winchester Controllers for IBM/PC @ 
XEBEC 1220 with floppy controller 229 


The US Hobalics 2400 modem is ong hundred percent OMT! 5520 half card 129 
inp es compatible, auto dial, auto answer, ашп evar- | mach Wot | OMT 5527 RLL controller 159 
ng. A Super value at only 5189 SEAGATE 225 20Meg. ¥ Ht. 225 299 | ADAPTEC 2070 RLL controller 179 


SEAGATE 238 30 Meg. ALL 389 359 
SEAGATE 4026 25 M.35mS. 559 629 
SEAGATE 4051 51 M.35mS. 795 759 


ADAPTEC 2010A 159 
WESTERN DIGITAL WD/1002WX2 


FUJITSU 2242 55 М. 35mS. 1399 1329 
FUJITSU 2243 66 М. 35m3. 1895 1813 


This 300/1200 baud modem matches design specs ot | HODIME RO-202E 27 Meg. 659 629 
Beil 212A and for gll practical purpose those ci the | RODIME RÜ-ZU3E 40 Meg. 995 959 
Hayes Smart Modem The Avatex brings you reliable RODIME RO-204E 51 Мес. 995 959 


CONTROLDATA 94155-86 M.1829 1779 
MAXTOR ХТ1140 140 Meg. 2595 2529 
TOSHIBA MK567U М. 30115. 1769 1729 
TANDON 502 10 Meg. 419 379 


dala Iransmission for огу 599 
OTHER MODEMS AVAILABLE: 
Hayes © Universal Data * Fujitsu 
Prometheus ж Anchor e US Hobohzs 


e SCSI/SASI Winchester Controllers @ 


XEBEC 1410A 5%" foot print 219 
WESTERN DIGITAL 1002-05Е 5%" 289 
OMTI 20L 119 
© Winchester Accessories e 
Installation Kit with manual 18 
Winchesterenclosure and supply — 138 
Dual 20/34 cable set 25 
Switching power supply 49 


TOLL FREE ORDER LINE 


Shipping: First five pounds $3.00, each additional pound $.50. 
Foreign orders: 10% shipping, excess will be refunded. 
= California residents add 642% sales tax. € COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong “Dun & Bradstreet" rating. 


(800) 421-5041 
TECHNICAL & CALIFORNIA 
(213) 217-0500 


master Charge 
b 


Ма! Order Electronics - Worldwide 


ameco 


ELECTRONICS 


415-59: 


po CHIPS 


WD1770 Disk Cont... .. 19.95 | 6551АСІА.......... 3.29 8701 Clock Chip,...... 9.95 
Sl- S rcli Pos. Веб 2А 5.95 | 6560VIC4........... 10.95 | *B721PLA........... 14.95 
6504A CPU. ......... 195 | 6567 VICI, ......... 14.95 8722 ММЏ........... 9.95 
6507 CPI. . Se. 4.95 | 6569 VIC PAL... ..... *251104-04 Kernal ROM . . 10.95 
6510 CPU. ,......... 9.95 *325572-01 Logic Array .. 24.95 
6520Р!А.,,,,,,„,.„,, 1.75 | 6581 510.......... . 14.95 “82S 100PLA (906114-01)**13.95 
6522 VIA, ,..,..,... 2.95 | 8360 Text Editing...... 10.95 901225-01 Char ВОМ... 11.95 
6525 TP............ 7.95 | 8501MPU....... sawa 10.95 901226-01 BASIC ROM..11.95 
6526 С1А,.......... 14.95 | 8502 MPU. ,........ . 7.95 901227-03 Kermal АОМ.. 11.95 
6529 SPL........... 4.95 | 8563 CATContr...... 15.95 901229-05 Upard. КОМ. .15.95 
6532 128x8RAMEO,TimAr&.49 | 8564 МС ..... <44 15.95 “Na Spec. available 


6545-1 САТС......,.. 2.49 | 8566 VICPAL..... » , 39.95 "NOTE: 82St00PLA = U17 (C-64) 


NEC V20 & V30 CHIPS 
Replace the 8086 or 8088 in Your IBM-PC and 


Part No. Increase Its S by up to 409^! Price 
UPD70108-5 (SMHz) V20 Chip (Replaces the 8088)................ $ 9.95 
UPD70108-8 (8MHz) V20 Chip (Replaces the 8088-2). ......... . $11.95 


UPD70116-8 (BMHz) V30 Chip (Replaces the 8086 or 8086-2). . . .... $14.95 
UPD70116-10 (10MHz) V30 Chip (Replaces the 8086 or 8086-2)..... $34.95 


MICROPROCESSOR COMPONENTS 


MISCELLANEOUS CHIPS 6500/6800/68000 Cont. 8000 SERIES Cont. 

8 ZEEE Fak NE. Price а. PartNo. Prke 
74LS02.. , 29 19 |74LS166 . . 99 D> D765AC. .,....... 449 8228. ..... er. 249 
7ALSO4.. , .35  .25|74LS173.., . 59 495 WD1770 ........ 1995 8237-5..,.........495 
741505... 35 25 |7445174.„... 49 39 2661-3. ..... 5.95 B243..,, 2.25 
741506. .,...109 .99 |7415175.. 49 239 WDS216. ‚ 9.95 В250А............ 5.49 
7ALSO7. „ .. 1.09 .99 |7415189.....459 449 20. 2808, 2808 arc B250B (For IBM) ....695 
7ALSOB.. . 29 .19 |74LS191.. Sg AMI 2B580...... 1 8251А.....„...... 175 
7ALS10...., 29  .19|74L8193...  .79 59 ZB0.CTC HANE 1 29 B253-5..,,,., a 195 
74LS14. 49 .39 |74LS221... 69 59 Z80-DART. ....... 495 B254..........- 2.95 
74LS27. .... 35 .25 |74_5240..,,, 79 59 280-РЮ........... 1.79 В258А-5. ........ 23.69 
74LS30..,, 29 .19}74LS243..... 79 69 280А............. 1.35 8257-5..,... >» + 2.49 
74LS32.. ,, .35 .25 |741_5244..,, 79 59 2ВОА-СТС. ... 1.49 8259-5............ 1.95 
745542... . 49 39 }74LS245.... 89 та Z80A-DAAT..,. 4.95 ВТО. 2. 0 а 4.49 
74LS47..... .99 89 |74LS259.. , 99 pa ZBOA-PIO.......... 1.49 В279-5.......... .. 295 
74LS73. . 39  29|7418273. | 89 79 280А-БЮ/О........ 4.95 Шут 
74LS74. . 35 .25 |7452799. 49 39 2008 . oz 8749... 777.1111 gas 
74.875... 39  29|74L9322....405 395 ZBOB-CTC. ....... 3.49 B751., 111188895 
74LS76....,. 55 45 |74LS365..... 49 39 2808-РІО,......... 429 BOB7(SMHz).... 87558150010 1498 
741585. , 59 49 |74LS366..., .49 ag 6500/8800/68000 = B087-2(BMH2).. DATA ACQUISITION 
74.586. ., 35 25 |7415367.. .. 49 Á 39 | 6502............ 8088 АОСОВО4 СМ 3.19 
74LS90...,.. 49 39 |74LS36B8.. 49 39 65002 (CMOS).. 898 ADCOBOBGCN. `` 595 
74L S93. 3 49 39 74LS373. ee 79 БЭ 520 b HO a Фә» ә иам 1.75 ADCOBGSCCN Mk 395 
745123. 59 .49 |74_5374., .79 БӘ 6522... wg 9 2.95 ADCOBIGCCN .... 14.95 
74L8125..,,, 49 .39 |74LS393.. ., 89 79 6532. 2 . ...... 6.49 

4LS138. ^ .49 39 |74L8590 ....605 б 6551...„.„......,.329 АОСОВ17ССМ..... 895 
7 * 4 39 745524 ` 05 595 6800. -tést 1.75 DACOBOBLCN, ..., 195 
74L5139.. . 2 205 195 EHUD s 349 DACIOOBLCN. .... 6.49 
7415157.. - 45 35 74LS640 oman 1.09 og 6821. еледа 129 AY-5-1013A. ou ' 395 
74LS158.. 45 36 174 5645.....109 ж m sie N Mamie) Eta OS iain А Y Raila "uiis: hate cadet : 
74LS163., . 59 .49 |74LS670....109 39 

74S8S/PROMS* 4116-15 16,384 x 1 (150ns). 8 еа DS 
4128-20 (Piggyback) 131,072 x 1 (200ns, .......... fux. rore т ЖАН 
ТАК... 745188". .....,.. 129 4164-150 65,536 х 1 СТ а ае и» етан 1.15 
TASOA sanar a 745189 „..„ s---r, t EG 4164-200 65,536 x 1 (20005). p $ y 43 С сь « 105 
745089. > + 745196 +. we 27249 TMS4416-12 16,384 x4 (120ns). L [EJ LEE a P т ж 4 4.25 
TaS1Q na 745240 . "EDT 8118 16,384 x 1 (12008). гул eb гуз m P EB ex 69 
TST r case 745244 secs è ЫЙ 41256-150 262,144 x 1 PEE) oe ate Eo REIN TEES 2.75 
74974 , 745253 s.s. Ш 50464-15 65,536 x 4 (150ns) (4464) (44 464).. TORNO 4.95 
74585, Pawn 745287 ^а + a ааа 1 49 51 1 OQOP-1 О 1,048,576 x 1 (100п5) 1 Meg.. . k ees 39.95 
Se. : > کر‎ a SUE TS : а 514256P-10 262,144 x 4 (100ns) 1 Meg...... .. ......... 44.95 
кааз; He > bx pz “ 4 
res اا‎ M Ыш سا‎ — * 149 | 2016-12 20488 NT 1.69 
TASS... ... зә | 748472 295 T x dn RC) tatoo a sexa T. 
. ш 2102-21. 1024х 1 (250ns) Low Power (91LO2). .. .... 1.95 
TARI GS 2114N 1024 x 4 (450ns). . "TP К .99 
2114N-2 1024 x 4 o узел жш he nA 105 
тад 500, "Hr JAALSI3B8. ,,..,,, BI 2114N-2L 1024x4 (200ns) Low Power... » sacaers. 1.49 
TAALSQOZ . 4 74515174. . B8 21C14 1024 x 4 (200ns) (CMOS)... cusses 49 
TAALSO4 . . . 74AL,5175 a n 89 2149 1024 x 4 (45пв).......... NTO 
74ALSOG . .. TAALS24Q0 |... oan, 1 49 5101 256x4 (450ns) СМЮ5.................. .. 1.95 
TAALSTO . ., Е таді 5244 , „149 6116LP-2 2048 x 8 (120ns) Low Power CMOS.. 2.95 
TAALS27..... 74AL5245. 149 6116P-3 2048 x 8 (150ns) CMOS.... „....„ essa aa 1.89 
TAALS3O sap , там $373. + 68 6116LP-3 2048 x8 (150ns) LowPower. . ...... eos 0p 195 
TAALS32 ... .. 74415374. 169 6264LP-12 8192x8 (120ns) Low Power CMOS.. . .. 4.25 
TAALS74 . . 74245573 "I 6264P-15 B192 x8 (1509) CMOS. аа oec 3.59 
6264LP-15 8192x8 (150ns) Low Power CMOS. ....... 3.75 
7AF 6514 1024 x 4 (350ns) CMOS (UPD444C).,..... ‚. 4.49 
TAFOD . „& 3a | 746129, E ie 43256-15L 32,768 x 8 (150ns) Low Power... коала? -.- 24.95 
Тағо... à 38 |?4F157.....:.... 85 PROMS/EPROMS ————————————— 
таков. a 39 |74F15*31 , s-a . 395 1702A 256 x8 р ПЕС А маи таята p асе 6.95 
тарб... BO |?4F240 ,,, ...... 138 TMS2516 2048 x 8 (45Ons) 25\/...................... 4.95 
74F32 ,, . 39 | 74244. .. . 139 ТМ52532 4096х В (450ns) 25М................... ... 5.95 
7T4F74 .. . coe 49 | 74Ағ253. es .:. но TMS2564 8192x 8 (450015) 25V. cnc bee nese irri +s 895 
74686 ... «+ 38 | 74F373 . +39 2708 1024 x 8 (450ns)........ MONET WT 
?4ғ138 .... a eee =| TMS2716 2048 x 8 (450ns) З voltage. .......... 2. 995 
2716 2048 х В (450ne)..........-- оаа; ‚..375 
2716-1 2048 x8 (39018) 25\/................ re... 495 
27C16 2048x8 (450ns) 25V (CMOS)... 4. 6.49 
2732 4096 x 8 (48008) oigo xs екъ. eins аат ....3.95 
2732А-20 4096 x 8 (200ns) 21V.. ................ 2.425 
2732A-25 4096 x 8 (250ns) 21\/.................-.... 395 
2732А-45 4096 x 8 (450ns) 21V.......... corn .. 3.75 
саан Map 27C32 4096 x 8 (450ns) 25V (CMOS).. . saes... 649 
CO4020 Cane бна а 59 S401 07 axan: ога 149 2764-20 B192 x 8 (овог) аит na 8 тэзута ерт * 4.25 
TT veel. 2764-25 8192x8 (250ns tii 4» waras 9.0.79 
CD4024 s. 49 JCD4510...... ., -69 2764A-25 8192 x 8 (250n8)12.5V. e. a aus saana. 4.25 
CD4027. ... .. .35 |CD4511 .. . .69 : 
2764-45 B192x 8 (450n3) 21\/......................3,49 
CD4030. 29 |CD4520 75 
стадо a5 1004592 9 27064 8192x 8 (450ns) 21V (См PUE ,. 549 
mE n XT e- 27128-20 16,364 x 8 (200ns) 128K 21\/.................4.95 
CD4049 29 | CD4538. 79 
еннен ta та 27128-25 16384 x 8 (250ns) 128K 21V..... РОР 09 22 425 
CD4050 asur» su .29 |CD4541. TIE 69 aoa noe seb AB 
CD4051. з En 59 CD4543. 79 7, Р x (250ns) 12.5V...,... »"vnewevTw mti 4.95 
cDA4052. 59 | CD4553. ..... АЈ i Я А 7 4.95 27C128-25 16384 x8 (250ns) 21V (CMOS). "T" sete.) 9.95 
CD4053 E Tio MEA '59 CD4555. ‘ í К 79 27256-25 32,768 x 8 (250ns) 256K (12.57). . ,,,...... ...5.95 
CD4059.. ..., .... 395 |CD4566............ 249 27C256-25 32,768x B (250ns) 256K (CMOS) (125V). ..... 8.95 
CD4063..... » » 195 | CD4572 (MC14572). .39 27512-25 65,536 x B (250ns) 512K (125V) ........ «eee 19.95 
СЮ4066...... tite 29 [СЮ45Ә3З......,... 89 68764 8192 хв (450п5) 25V... . . sias u . 15.95 
CD4069 s d.n © в 25 CD4584. „ a 39 68766 B192 x 8 (350ns) 25V. »- Haml- ee ee ee) 16.95 
CD8070..:. a n> 25 |СО4585.... es Hg 745387 256 x 4 PROM O.C_, . К 1.29 
СО4071 ; 25 |МС14411Р . . ...895 748471 256 x8 PROM TS..... pelisdecessl 1) bess E 
CD4072..... a> 25 | МС14490Р......... 4.49 №825123 32x8 PROMIS. ..000e iste rns 249 


ail-Order Electronics 


SATELLITE TV 
DESCRAMBLER CHIP 


The MM5321 is a TV camera sync generator designed to 
supply the basic sync functions for either color or mono- 
chrome 525line/60Hz interfaced and camera video recorder 
applications. COLOR BURST GATE &SYNC 

ALLOW STABLE COLOR OPERATION 


MM5321N. ........... $11.95 


INTERSIL Also Available! 


74HC HI-SPEED CMOS 
Part No. i Part No. 

74HCOO xus 25 |?4HC175.. . ag , .69 
74HCO02.... s. . 25 |74HC?221... 4. 39 
74HCO4. ., ae 29 | 74HC240.. cin „ 79 
74608. .. ae 4 29 | 7AHC244.. » 79 
74HC110., =й и 29 |74НС245... „ьш, -89 
74HC14..... 2o nee -49 | 74HC253 a«pieaa D9 
74НСЗО ..., А 29 |74HC259...,. age. 65 
74HC32...., wees 29 | 74HC273.,... 6 « 79 
74HC74. a ee -39 | 74HC373 Lame 79 
74HGQC75.,.1.25«42a». -39 | 74HO374..,4..; -79 
74HC76. Ж 45 | 74HC393 Kaka 9 
T4HGCBS. . neverta 79 [74HOS98  ,,...... 1,19 
7AHCBG..... pyese, 39 |74HC68B8... a, 79 
74HC123..,,..,. „ 89 | 74HC4040.. + 89 
74HC125.. .49 | 74HC 4049. e". 59 
7AHCI132.,. wecaexe 49 | 74НС4050. , 59 
74HC138.. t 49 | 74HC 4060. ........ 1.09 
74HC139. ces e<» 49 | 74HC4511......... 129 
74АНС154. . cannes. 1.19 | 74НС4514......... 1.19 
74НС163.,, as ase 55 | 74HCO4538.., „ 89 
74HC174..,,,.. +. -69 | 74HC45423.. ea 1.19 

TACT — CMOS TTL. 


TAMCTOO..... pa TAHCT 139. 
74HCTO2.. 29 | 74HCT157.. .69 
74HCTO4. ,., .29 | 74HC 1174. .69 
7TÁAHCTOB .. 29 | 74HCT175.. 69 
74HCT10. 29 | 74HCT240. . .99 
74HCT32. .... 29 | 74HCT244..  , 99 
7TAHCT74... ., 49 | 74HCT245... ‚ 1.19 
7АНСТ86.. , „ 49 | 74HCT373 . 1.19 
74HCT138.. А 59 | 74HCT374 . ТИ 
Z74C— CMOS 
74000. seans „ Jr —. 0.1... 79 
PAGO? eae > -29 |74C175.. 4. „_ 79 
7А6@4. Ae russa J2UATMSR21, AS 
74COB... p, 35 | 74C240.. ‚... 29 
TACO: Bam ms 35 | 740244... 1.29 
74С14._ p repas e AO | 74C373 pp + 1:49 
TACA2 aeaea 35 | 740374 149 
74C74. й „ 59|74C9012..—.. . 7.95 
74CB5. as ee 139 ]74C815.., saves ЗӨ 
74CC86.. , a 35 |74С920..___..... 995 
74089... suon „5.19 | 740921..,.........9.95 
74090... 4. . 99 |74С922.. paz.. 3.95 
740154, wea. u. - 2.95 | 74C923.. eee 395 
740173... .. 1.05 | 740925... .. ,....595 
eran ph "RTP PTE RK 39 
TLO74CN. uuu.» 89 [LMIABBN........., 
TLOB4CN ... 99 SA CBSN (CMOS) 119 
AF100-ICN.. , ,... 8.95 | LM1489N.......... 
LMSOTN.. ....... 45 | DS14C89N (CMOS) 1. 13 
LM309K .. ....... 125 | LM1496N..... „-... 85 
LM311N... 45 | MC1648P. , 4.95 
LM317T..... : 79 | LM1871N ,.295 
LM31BN.,,.,.. a- -99 | LM1872N......... 295 
LM319N ӨӨ | LM1896N-1. .. 159 
LM323K. . .,,. 395 | ULN2003A.,. . ,. .99 
LM324N..., ..... .39 | XR2206........ vex 395 
LM338BK .......... 4.95 | XR2211.......... 295 
LM339N. ....... ... -39 | XR2243.. 17277795 
LF347N......... (ee oc DS26LS29CN .,.... 449 
LM348N. ...,...... .69 | DS26LS31CN....... 1.19 
LM350T. . .... 295 | DS26LS32C0N..;.... 1.19 
LF351N......,. .. .39 | DS26LS33CN....... 195 
LF353N.. ..,. 49 | LM2901N....,,,... 49 
LF355N... ussa ae -79 | LM2907N. . .,.... 49 
LF356) (cx 79 | LM2917N (Bpin).... 1.55 
LF357N... nansa- 1.09 | MC3419CL. 95 
LM358N. .. , 49 | MC3446N........ .. 295 
LM360N. ..........2.19 | MC3450P..,...., 2.95 
ИМЗӨ1М..........1.79 | MC3470P. , Li 195 
LM3BON-B. . ; .99 | MC3471P. ........ 495 
LM386N-3.... ,,  .99| MC3479P.., 479 
LM387N. . Syl 99 | MC34B6P. ......... 1.69 
LM393N.......... .39 | MC3487P.....,..,.1.69 
LM399H. ....,.....2.95 | LM3900N... e ., .49 
LF411CN. . e 79 pM аа , 18 
TLA97ACN. ........ 2.69 I E 
NE540H (C540H)....2.95 | LM3914N. ......,.. 195 
NE555V. . sa. 2) LM3916N. ....,.... 1.95 
XA-L555. . sasaa. .75 | NES832.... q. ane 89 
LMSS6N .' "49 | NE5534. — ‘69 
NESSUN 7. 7. ., 80 | УОС МӘЛЕ, 139 
LM565N. axx. 99 ( e UN 


LMS67V. nespre 89 
NE592N...,.. see 89 
LM741CN..., aan, -29 
LM747CN. inanasan 59 
MC1350.. ........ 1.49 
MC1372P. .....,.. 249 
MC1377P..........3.19 
MC1398P. ..... ++ 5 


BpinLP.... a . 

14 pin LP. „ааһа .12 
TODhnER.... ae. 183 
24 pin LP, .,, » 25 
28 BIN LP. spes ran 27 
40 pin LP. „ка 23 
SaldertailSizndard (Gold A Tinj & 


7815K (.M340K-15) . 1.29 
7805T (LM340T-5).. .49 
7B12T (LM340T-12). 49 
78157 (LM340T-15). 49 


7905K (LM320K-5) .. Ws 
7905T (LM3207T-5) .. 
75472... T" 
75477. woman 139 
76477. ..... eenaa ae 5:95 
MC145406P. ....... 2.95 


Wire Wrap (Gold) Level #3 
8 pin WW. aaas 59 
14 pin WW.... 65 
16 pin WW.... . ,, 69 


24 pin WW. ,.,. 1.19 
28 pinWwWW......... 1.39 
40pinwWW......... 1.89 

Ping Sockets Also Avaltehle 


PARTIAL LISTING - OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 


390 BYTE * MARCH 1987 


Inquiry 150 


Worldwide * Since 1974 


* QUALITY COMPONENTS * COMPETITIVE PRICING 


* PROMPT DELIVERY 


Mall Order Electronics ° Wortdwidu 


ameco 


| ELECTRONICS 


COMMODORE* COMPATIBLE 
ACCESSORIES 


HESWARE 300 Baud Modem 


For VIC-20 and C-64 
» Connects directly to Uses Port * Manual Answer/ 


Dial • Function keys defined for convenience | 


* Includes Midwest Micro Associates communi- 
cation software. 


CM-1 (rorvic-zoandc-ea) $34.95 $24.95 
Four-Slot Cartridge Expander 


Singly or in any combination! 


Aprospand-64 (For C64 & С-128) $29.95 


External Power Supply 
CPS-10 (ғогс-64). . . ......... $39.95 


Parallel Printer Interface 
2K Buffer, Expandable to 10K! 
MW-350 ¢rorvic-20,c-64ac-128)... . $54.95 


Input/Output Card 
16-Channel Analog Multiplexer 
MW-611 (For C64 and C-128). . . . . 199.95 


TRS-80/TANDY* COMPATIBLE 
ACCESSORIES 


E-X-P-A-N-D TRS-80 MEMORY 


АЛ lots come complete with documentation 
Lond. MODEL 4, АР & AD 64K /128K кык 7i 
K-2 


Expands Model 4 from 16K-64K or Model 4 (Gate Pal 
Version), 4P and 4D from 64K -128K 


TRS-G4K-2PAL. ..................... $14.95 
Expands Model4 (Non-Gate Array Version) from 64Kto 128K 


Leesa MODEL 100 8K PANSION 
$19.95 ea. or 3 for $54.95 


ESE 1212441212 
3 Е TANDY 9 
храпѕіоп emory 
Half Card 
—-—* | Expand the memory of your 
EEG Tandy 1000 (128K Version) to 


J asmuchas640K. Aisoincludes 
DMA controller chip. 


TAN-EM256K includes 256K RAM. ....... $ 99.95 
TAN-EM512K Includes 512K RAM.......- $119.95 
Options for TAN-EM256K/512K 
TAN-C Plug-in Clock option chip fonly),...... $39.95 
TAN-D RAM Disk Printer Spooler Software (only) $39.95 


TANDY 1000 
Multifunction 
Board with 
Clock Calendar 


Expand the memory on your Tandy 1000 (128K Version) to as 
much as640K. Complete withan RS232 port, clock/calendar, 
RAM Disk Printer Spooler and on-board DMA controller chip. 


" - & 0 * ч 9 » 9 9 > 


MTAN-256K Includes 256K RAM......... $179.95 
MTAN-512K Includes512K RAM, ........ $199.95 
UV.EPROM ERASER 
uw 
а a 


" 


Ereses ali EPROMa. Erases up to B chips within 21 minutes 
(1 chip in 15 minutes). Maintains constant exposure distance 
of 1". Special conductive foam liner eliminates static build-up. 
Built-in safety lockto prevent UV exposure. Compact- 9.00"L 
x 3.70^W x 2.60"H. Complete with holding tray for 8 chips. 


DE-4 UV-EPROM Eraser. . . . $69.95 
UVS-11EL Replacement Bulb. . . . $19.95 
NCF-2 Cond. Foam 12x24x% HardBik. $ 8.95 


NOW YOU CAN BUILD AN IBM PC/XT COMPATIBLE! 


$20 Minimum Order — U.S. Funds Only 


IBM Compatible Kit 


IBM-64K(2) 64K RAM Chips (18).. $ 19.90 
KB83 83-Key Keyboard .... $ 29.95 


IBM-FCC Floppy Controller Card $ 34.95 

IBM-Case Сазе. ........... $ 39.95 

IBM-MCC Monochrome Card. . $ 59.95 

IBM-PS Power Supply. ...... $ 69.95 

FDSSB Disk Drive. ........ $109.95 

1 IBM-MON Monochrome Monitor $ 99.95 

IBM-MB Motherboard. ...... $109.95 
i FREE?! QUICKSOFT PC 

| -N A WRITE WORD PROCESSING 

EG ig SOFTWARE INCLUDED! 

Regular List $574.50 


IBM-Special (includes 9 items above) . . . . $499.95 
ADDITIONAL ADD-ONS AVAILABLE! 


IBM-KB 83-Кеу Кеубоага. ................. $ 59.95 
IBM-ENH Enhanced Keyboard. .......... A eS $ 79.95 
IBM-ICB Integrated Color Board w/Printer Port. ...... $ 99.95 
IBM-EGA Enhanced Graphics 256K ВАМ........... $249.95 
IBM-MGA Monochrome Graphics Adapter. .......... $149.95 
IBM-MULTI Multifunction 0-384K RAM (without RAM). . . . $149.95 


IBM-20MBK 20MB Hard Disk Drive, Controller & Cable. . 
EM-100 Expansion Memory Half Card (without RAM) . . . 
TTX-1410 14" RGB Color Мопйог................ $ 


ІВМ is a registered trademark of IBM Computers 


NEW PRODUCTS: 


a ens ProModem 1200/300 Baud 
— Half-Card Modems 


For IBM PC, XT, AT & Compatibles 
* Auto-answer/ Auto-dial - Extensive diagnostics • Buill- 
in speaker/vol. control « Auto redial on busy * Ability to 
access Com-port 3 * Hayes compatible * 2 yr. warranty 


PM1200B-2 without software . . . . 5129.95 
PM1200B-2S w/Mirror" Software... 51 59.95 


2yr tant ce ZOOM 300 Baud Modem 
for Apple Il, 11+ and //е 


A - Auto-dial/Auto-answer * Hayes com- 


patible - Inctudes call progress monitor, 
speaker, Zoom Communications software 
and manual « Made in U.S.A. 


2£M300......... $79.95 


Frome Р 1200/3 
CITTA uem epa I 6 


Fully серен with the NEW APPLE II GSI 


* NEW single card version * Built-in soft- 
ware in ROM * Comes with ProCom-A disk- 
based communications software * Hayes 
compatible * Compatible with ProDOS 
* Auto-dial/Auto-answer » Auto redial on 
busy · Built-in speaker and volume con- 
trol: 2 phone jacks with exclusion switch- 
ing * 2-year warranty 


PM1200A-2. .... $199.95 


ProModem 2400/1200/300 


Baud Modems 
For Any Computer w/RS232 Serial Port 


* Hayes command compatible + Call progress tone detection 
* Auto redial on busy: Internal power supply * Voice/data switch- 
ing - Second phone jackforvoicehandset: Auto-answer/Auto- 
dial ‘ Touch tone and pulse dialing • Speaker with volume control 
* B LED status lights * 1-year warranty 


(x3 PM1200G (1200/300 baud). . . . . .. $199.95 
PM2400G (2400/1200/300 baua). . . . $379.95 


— ns — uÀ— 
ProCom-B (Communication Software . . . $34.95 
For IBM PC and Compatibles) 


Shipping: Add 5% plus $1.50 Insurance 


Send stamped, 
self-addressed envelope 
to receive a 
Sales Flyer — FREE! 
3/87 


Inquiry 150 


MasterCard 


Mal Order Electronica: ааъ 


атесо 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA 94002 - PHONE ORDERS WELCOME 415- 592-8097 Telex: 176043 


California Residents: Add 6%, 615% or 7% Sales Tax 


APPLE COMPATIBLE 
ACCESSORIES 


Parallel Printer Card 
JES for Apple ll, I+ and fe 


° Intelligent interface to 
most dot matrix graphics 


printers 
Centronics standard 
a” «Ad inti 
B vanced text printing 
J E880 Parallel Printer Card. aue sues $49.95 


JEBB83 caKButtertorsesso $6995 $59.95 


MEER Extended 80-Column 
Jess Card for Apple е 


ш * 80 Со!/64К RAM * Doubles 
f amount of data your Apple fle 

í can display as well as #s mem- 
EE огу capacity - Ideal for word 
ai? processing · Complete with 
зе instructions 


ЈЕ864 $59.95 | 


Apple 1, I+ and Ile 
Compatible Products 
Cooling Fan. «ese eae $ 29.95 
Switching Power Supply . . $ 34.95 | 
16K RAMCard (1&1+ only) $ 39.95 
Disk Controller Card. . . . $ 49.95 
Diagnostic Disk 


ControllerCard 559-355 49.95 
| АМОМ Monochrome Monitor a » « $ 99.95 
SMARTERM ll socoı. card . . . $139.95 
Big Board-256K 2ssxramcara $189.95 
Big Board-512K 512K ram Cara $219.95 
Big Board-1M . 1 megramcarad $289.95 


Universal 64K/256K 
Printer Buffer 


LE] “TGHRATHON FREEMAN DENE 
24 . 


APF-1 
KHP4007 
JE860 
JE875 
JE877 


* Four NOCHES OH 1) Serisi to Seria. 2) Bent | 
Рага ме, 3) Parallel bo Parane, 4) Paralel to 


FD55B  nac5w05 Heigl... . . i 
JU-455  Pyrninonic SK" DS Height. . a 5109.95 
TM100-2 Tangon SDS Fufi-Hesght. ... $119.95 
DATA BOOKS 


30003 National Linear Date Book (2. ..... 514.95 


239A" 


210843 intel Microsyatem Mndbk Set (85). . $24. 95 


MUFFIN/SPRITE-STYLE FANS 
MUFSO. . 


tener 


"""«avuvvvuwb--""422492408259 


SU2A $8.95 
EG&G Rotron (3.125" square, 20 сїт) 


Spec. Sheets — 50€ each 
Prices Subiect to Change 


Send $1.00 Postage for a 
FREE 
1987 JAMECO 
CATALOG 


©1987 Jameco Electronics 


MARCH 1987 * BYTE 391 


1861 HOHVIN * ILAH Zit 


бү 4ajnbuy 


360K DISK DRIVE 


Built by Alpine Electronics to 
IBM specifications, same as Qume 142 


21 Megabyte 
Hard 5:5; Card 


5399 7 
e 21.3 MB Formatted e Plated Media 
e Lowpower. e Light 2.4 Ibs. 


or 286 


e 640K of RAM 

e 8 MHz 80286 

e 1.2 MB disk drive 

e AT-style keyboard/case 
e 8 expansion slots 


51198 


JADE TURBO 


e 640K of RAM 

e 7 MHz turbo mode 
e 360K disk drive 

e 5151 or AT style 

e 8 expansion slots 


5568 


e 360K 

e 48 TPI 

e Double-sided 
e Double density 


нае e Head Park Zone 
OPTION #1 OPTION #2 OPTION #3 
Mono graphics card 20 MB hard disk 20 MB hard disk 
Parallel printer port Parallel printer port Color graphics card $ 6 o 9 5 
Monochrome monitor Monochrome monitor Parallel printer port _ 
Hitachi hi-res color monitor n = от 
TURBO 286 TURBO 286 TURBO 286 65 LIST PRICE 5199 6150 


Dual drive mounting КЇЙ LS BÉBÉ 995 


$698 51398 $1269 A 51898 


HIGH RESOLUTION EGA PACKAGE 
COLOR MONITOR 


5269 


List Price 5699 


$1098 51698 


N ù НАВО DISK, 
М2 CONTROLLER 


$ e 2 9 EGA Monitor E AND CABLES 
Pius | 

10 MB Internal Ki 1299 

EGA Video Card 20 MB nterna kt 369 


List Price s998 30 MB Internal Kit__ . ..—*499 
Hi-res EGA Hi-res EGA 
videocard $239 monitor $399 
e Dual Mode Monitor e EGA, CGA, MDA 


e Non Glare, .31 Dot Pitch e 100% IBM Compatible 
e 640 x 350, 640 x 200 e 256K of Video RAM 


HIGH PERFORMANCE 


20 MB HARD 
DISK FOR YOUR AT 


$299 


Includes drive, mounting rails and cable 


e High resolution 640 x 240 
e Excellent dot pitch .38 mm 
16 true colors, 2000 characters 


e Accepts standard RGB input signals Manufactured й 

e Non-glare picture tube by Hitachi = PS O N 30 А id he ڪڪ‎ e Б 
e Free PC RGB cable included : : а) 
e Per tilt & swivel add 500 HITACHI p L O TT E R 


List Price $599 


31,” DISK DRIVE 


НІ-80 FOUR PEN 
MICROSPEED FAST 88 


e One year Epson warranty e Parallel IBM Software 


$39 


PLOTTER FOR YOUR PC/XT/AT 
e 9 inch/SEC 
7 M Hz TU H B O e Min. step 1 mm 720K Disk Drive for 
CAR BEI PC e Repetition 3 mm e Centronics Parallel noah Hed 00 $ 1 4 9 
Lap-Top Computer 


e Top rated e 6.14, 6.67 and 7.37 MHz e External switch 
e Uses no Slots s No wait states e Reset switch 


2 pen serial HP-GL conversion (HP 7470) Requires DOS 3.20 


RGB Color Monitors Monochrome Monitors N О SLOT PC Multifunction Cards pgs Hoa 5 
к n Stoc 
384K Jade Seven Pak 3 


Hitachi 640 x 240 3269 | Jade green TTL 29 
Magnavox 640 x 240 . . 5319 | Jade amber TTL 395 w/OK, p, s. C. с, 9. software 389 
Magnavox EGA 640 x 350 5489 | Amdek 310A amber 3149 С L O С К 384K Jade Seven Pak N EW E PSO N 


Јаде EGA 640 х 350 .— .—. — 399 8 
Thompson Ultra Scan 800x 560 .5579 i roin dius Г; и cx Ai E: For Your Appie, PC-XT or Clone 
Quimax EGA 640 x 350... s489 | “а9паҹох amber Hi-res ! tL —— 


NEC Multisync 800 x 560 ___ 599 | PGS MAX 12E amber 5159 
PGS HX-12 640 x 240 — :439 


PGS HX-12E 640x350. . à 529 22 CPS 1 E y A 4 9 LAS ER 


PC Mouse | 
DAISYWHEEL - эж ee, No Siot 
PC Mouse w/Dr Halo II 75119 ° БО ка P R | М Т ЕВ S e 240 cps e Tractor feed 


3 
Microsoft Mouse with software _ 2129 PR | МТЕ R Real tree patani e Graphics e Friction feed 
PC Power Supply nd itia (i so 


$ ا‎ @ чу be 6 PAGE $ CALL FOR OUR BEST PRICE! 
(Pease Specdy) Per Minute Citizen 1200 120 cps 1. 5198 
Plug -in Cable Board for PC — *49 


with 384K installed __ .. $139 
AST Six Pak Plus 64K . 5159 
AST Six Pak Plus 384K ____5229 
AST Six Рак Premium 512K 5389 


FX-86e & FX-286e 
ez 


- - Rar dc "s Okidata 192 160 cps 3339 
| и | e Diablo 630 Compatible 150-Ваг 10 РАСЕ $ Epson LQ-800 24 pin __ IN STOCK 
PC or AT Video Boards e Proportional spacing Per Minute Epsej up- dodo 24 pin __ in этесе 
e 2K Buffer These industrial quality ISO-BAR's pause cps — 
Hercules Color Graphics. — 5159 e Parallel and serial ۰ жнр Epson EX-1000 300 cps — iN STOCK 
Jade Color Graphics... 1 589 сопа lt nba oii E CALL FOR DETAILS! Epson LQ-2500 324 cps__ IN STOCK 
: built-in noise filters plus a 15 amp cir 
Hercules Mono Graphics Plus 5199 Adjustable Tractor MS. cuit breaker i — = 
Quad Eas rome Graphics — 33, | Auto sheet feeder — — 5159 | 6 socket, 1 filter ISO-BAR 544 Microfazer Buffers 
ua ا‎ , ———— . М zm. 
Video 7 Vega EGA 5339 Extra ribbon %5 | 4 socket, 2 filter ISO-BAR. . 359 Disk Drive 
JADE EGA+ EGA CGA. MDA . 2239 B socket, 4 filter ISO-BAR _ s69 Expands to 64K {Parallel to 512K) 
JADE EGA+ Above Plus HGA__*289 ЩЫ СЕ 8 200W standby power supply —*269 | For Your 8K Parallel in/parallel out ___139 
= - ч 450W standby power supply __399 64K Parallel in/parallel out 5164 
High Speed APU Chips 1200 BAUD MODEM | 675W standby power supply —— 599 128K Parallel in/parallel out... $269 
HT m ж y 1000W standby power supply . 5:899 512K Parallel in/paralle! out $499 


8087-3 5 MHz __#110 
8087-28 MHz mem 
80287-3 5 MHz... . . . "179 
80287-8 8 MHz 
NEC V-20 B MHz 14 
NEC V-30 8 MHz ___ ees 


MICROSOFT. 
MS-DOS 3.20 


Your choice: serial in/serial out; 
paraltel in/serial out: serial in/parallel 
out. 


8K 


Plotters 
ROLAND DXY-800 8 COLOR 


8 PEN 
PLOTTER 


$399 


List Price $899 


© Em) 
$129 Ez. 


Internal 1200 baud card 

with software 5129 
External 1200 baud .., $8139 
Internal 2400 baud card 

with software 8299 
Hayes 1200B internal 

card w/o software 
Hayes 1200B internal 


5169 64K 5199 


64K BUFFER FOR 
YOUR EPSON 


Serial or parallel input. Fits MX, 


20 MB hard disk . mme #799 
Пе У, high disk drive. |... — — 119 
Пе !Z high disk drive... .. 3^ à *99 
lle, ll! disk drive . .. 3^0 *129 
Пе 64K, 80 column card... . 549 
1 1 80 column card 
Grappler printer card 


card w/Smartcom if __ 5359 e Serial and Parallel ll! 16K RAM сага ____39 RX. FX printers 
lnciudin Hayes Smartmodem 1200 —— 1. 5389 e A and B size Plots up їо 17°x11" 1MB RAM card w/0 k — —.5129 
GW ane Hayes 2400B internal AUTOCAD compatibility 11, We printer card & cable 549 Limited $ 

= -BA . | сага w/Smartcom ll.. 5549 e 1% accuracy. .Jmm step & .3mm It, lle cooling fan. BG Quantity 
z = —— 
z - — 
= ЕЕ — — ЕРИ nen at our six store locations will be PLAC {= OR DE RS 
“2 сеннен a ——— n gg Ty б 
g We accept cash. checks. credit cards TO LL FREE! 
° Or purchase orders from qualified firms 
e] and institutions. Minimum prepaid Continental U.S.A. 
im order *15.00. Ca. & Tx. residents add 
vj е sales tax Prices and availability (800)421 -5500 
tu — subject to change without notice. n f 

EXLINE Shipping & handling charges via UPS Inside California 
di 4901 W. Rosecrans Ave. Box 5046 Hawthorne, CA 90251-5046 VISA еә, "ШЫР Ground 50€/Ib. UPS Air *1.00/Ы. 800 262 1710 
- FAX =a TU Minimum charge *3.00. ( ) de 


1200 BAUD MODEM кс 


ж X vk ж HIGH-TECH» ж x x 
NEC V20 UPD70108 $1195 


REPLACES 8088 TO SPEED UP IBM PC 10-40% 
* HIGH-SPEED ADDRESS CALCULATION 


2101 

5101 

2102L-4 

2112 

2114 

2114L-4 
2114L-2 
2114L-15 
TMS4044-4 
TMM2016-150 
TMM2016-100 
HM6116-4 
HM6116-3 
HM6116LP-4 
HM6116LP-3 
HM6116LP-2 
HM6264P-15 
HM6264LP-15 
HM6264LP-12 


STATIC RAMS 


256x4 

256x4 
1024x1 

256x4 
1024x4 
1024x4 
1024x4 
1024x4 
4096x1 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
8192x8 
8192x8 
8192x8 


LP=-Low power 


DYNAMIC RAMS 


4116-250 
4116-200 
4116-150 
4116-120 
MK4332 
4164-200 
4164-150 
4164-120 
MCM6665 
TMS4164 


4164-REFRESH 


TMS4416 
41128-150 
TMS4464-15 
41256-200 
41256-150 


16384x1 
16384x1 
16384x1 
16384x1 
32768x1 
65536x1 
65536x1 
65536x1 
65536x1 
65536x1 
65536x1 
16384х4 
131072x1 
65536x4 
262144x1 
262144x1 


5v<Single 5 Volt Supply 


(450ns) 
(450ns)(CMOS) 
(450ns)}(LP) 
(450ns) 

(450п5) 
(450ns)(LP) 
(200ns)(LP) 
(150ns}{(LP) 

(450ns) 

(150ns) 

(100ns) 
(200ns)(CMOS) 
(150ns)(CMOS) 
(200ns)(CMOS){LP} 
(150ns}(CMOS)(LP) 
(120ns)(CMOS)(LP) 
(150ns CMOS) 
(150ns)(CMOS)(LP) 
(120ns)(CMOS)(LP) 


(250ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(200ns)/5v) 
(150ns)i5 v) 
(120ns)5v) 
(200ns)(5bv) 
(150ns)5v) 


(150ns}{5V)(REFRESH) 2. oan 


(150nsy5v] 
(150ns)(5v) 
(150ns)i5v) 
(200ns)(5v) 
(150ns)(5v) 


s. 95 
6.95 
2.95 
2.95 


REFRESH=Pin 1 Refresh 


IN HARDWARE 
* PIN COMPATIBLE WITH 8088 


x SUPERSET OF 8088 INSTRUCTION SET 


* LOW POWER CMOS 


V20 UPD70108-8 
MHz V30 UPD70116-8 


SMHZ 


yk xk X SPOTLIGHT xk X ж 


ORDER TOLL FREE 
38-5000 


CRYSTALS 


32.768 KHz -95 


ALK III SOFTWARE 


FOR IBM WITH 


2708 
2716 
2716-1 

| TMS2532 

| 2732 
2732A 
2732A-2 
27C64 
2764 
2764-250 
2764-200 
MCM68766 
27128 


1024x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
16384x8 
27C256 32768x8 
27256 32768x8 
5V:Single 5 Volt Supply 


$13.95 
$19.95 


SPECTRONICS 
CORPORATION 


510995 


EPROMS - 


(450ns) 

{450пзв\(Б\/) 

(350ns)(5V) 

(450ns)(5V) 

(450ns)(5V) 
(250ns)(S5V}(21V РСМ) 3.95 
(200ns)(5V)(21V PGM) 4.25 
(250ns}{(5V}iCMOS) 5.95 
(450ns)5V) 
(250ns)(5V) 
(200ns)i5V) 
(350ns)(5V}(24 PIN) 
(250ns)(5V) 425 
(Z5Ons)(5V}iCMOS) 10.85 
(250ns)(5V) 7.49 
21V PGM-Program at 21 Vols 


A45 
17.5% 


EPROM ERASERS 


8,000 
8.000 


| YES | 
| ves | 12 | 3600 [5175.00 | 


141800 


А new family of high speed CMOS logic featuring 

the speed of low power Schottic, (9ns typical gate 

] propagation delay}, combined woh the advantages of 

CMOS: very low power consumption. superior noise 
immunity, and improved output drive. 


74HC00 


74HC: Operate at CMOS logic levels and are ideal 
fornew. all-CMOS designs. 


CRT 
CONTROLLERS 


6845 4.95 
68B45 8.95 
6847 11.95 
HD46505SP 6.95 
MC1372 2.95 
8275 26.95 
7220 19.95 


1.0 MHZ 


6502 2.69 
65C02/CMO5)12.95 
6507 9.95 
6520 1.95 
6522 4.95 
6526 26.95 
6532 6.95 


74LS00 
741501 
741502 
741503 
| 741504 
741505 
741508 
741509 
741510 


7415165 
7415166 
7415169 
7415173 
7415174 
7415175 
7415 191 
7415192 
7415193 


2.95 
2.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 


2.097152 
2.4576 
3.2768 
3.579545 


| 6561 


ZBO-CPU 2 5 MH; 1.69 


4.0 MHZ 


ZAOA-CPU 
ZB0A-CTC 
ZBOA-DART 


ZBOA- DMA 
ZBOA-PIO 
Z80A-SIO/0 
£80A-SIO/1 
ZB0A-SIO/2 


B.0 MHz 


ZBDH-CPU 
ZB0H-CTC 
ZEOH-PIOQ 
ZBOB.DART 
ZBOB-5IO-^0 
2808-510,2 
28571 ZILOG 


6545 6.95 
6551 5.95 
19.95 
6581 34.95 


2.0 МН2 


6502А 
6520А 
6522А 
6532А 
6545А 
6551А 


3.0 МН2 


6502B 


2.95 
2.95 
5.95 
11.95 
7.95 
6.95 


6800 
1.0 MHz 


6800 
6802 
6803 
6809 
6809E 
6810 
6820 
6821 
6840 
6843 
6844 
6845 
6847 
6850 
6883 


2.0 MHZ 


6BROnD 
68802 
БВВОЗЕ 
BBHÜOS 
68821 
686845 
60850 
68654 


CLOCK 
CIRCUITS 
MEIGS 1.95 
MM5359-EST 1.95 
^MM58167 12.85 


MM58174 11.95 
M5M5832 2.955 


CRT5027 
CRT5037 


TMS9918A 


12.95 
9.95 
19.95 


DISK 
CONTROLLERS 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
2797 
6843 


BIT RATE 
GENERATORS 


MC14411 
BR1941 
4702 
COMB 116 
MM5307 


9.95 
4.95 
9.95 
8.95 
4.95 


UARTS - 


AY510153 
AY331015 
тя1602 
2651 
1м5402 
IMGa03 
INGE250 


AY3-8912 
5Р1000 


1.95 
1.95 
1.95 


TMS99531 
TMS99532 
ULN2003 


9.95 
19.95 
79 


3242 

3341 

MC3470 

MC3480 

MC3487 

11C90 

2513-001 UP 
AY5-2376 ` 
AY5-3600PR011.95 


74L$11 
741512 
741513 
741514 
741515 
741520 
741521 
741522 
741527 
741528 
741530 
741532 
741533 
741537 
741538 
| 741542 
741547 
741548 
741551 
741573 
| 741574 
741575 
741576 
741583 
741585 
| 741586 
741590 
741592 
741593 
741595 
7415107 
7415109 
7415112 
7415122 
741.5123 
74LS124 
74L$125 
74L8126 
7415132 
74L$133 
74LS136 
74L$138 
74L5139 
74LS145 
7415147 
7415148 
7415151 
741. 5153 
7415154 
7415155 
7415156 
7415157 
7415158 
7415160 
| 7415161 
7415162 
7415163 
7415164 


7415194 
7415195 
7415196 
7415197 
7415221 
7415240 
7415241 
7415242 
7415243 
7415244 
7415245 
7415251 
7415253 
7415256 
7415257 
7415258 
7415259 
7415260 
7415266 
7415273 
7415279 
7415280 
7415283 
7415290 
7415293 
7415299 
7415322 
7415323 
7415364 
7415365 
7415367 
7415368 
7415373 
7415374 
7415375 
7415377 
7415378 
7415390 
7415393 
7415541 

7415624 

7415640 
7415645 
7415669 
7415670 
7415682 
7415633 
7415684 


74HCOO 
74HCO2 
74HCO04 
74HCO08 
74HC10 
74HC14 
74HC20 
74HC27 


| 74HC30 


74HC32 
74HC51 
74HC74 
74HC85 
74HC86 
74HC93 
74HC107 


| 74HC109 


74HC112 
74HC125 
74HC132 
74HC133 
74HC138 
74HC139 


74HCTOO 
74HCTO2 
74HCTO4 
74HCTO8 
74HCT10 
74HCT11 
74HCT27 


| 74HCT30 


74HCT32 
74HCT74 
74HCT75 
74HCT 138 
74HCT 139 
74HCT 154 
74HCT157 
74HCT158 


74HC148 
74HC151 
74HC154 
74HC157 
74HC158 
74HC163 
74HC175 
74HC240 
74HC244 
74HC245 
74HC257 
74HC259 
74HC273 
74HC299 
74HC368 
74HC373 
74HC374 
74HC390 
74HC393 
74HC4017 
74HC4020 
74HC4049 
74HC4050 


7AHCTOO 


| 74HCT: Direct, drop-in replacements for LS TTL 
and can be intermixed with 74LS in the same circuit. 


74HCT166 
74HCT174 
74HCT193 
74HCT194 
74HCT240 
74HCT241 
74HCT244 
74HCT245 
74HCT257 
74HCT259 
74HCT273 
74HCT367 
74HCT373 
74HCT374 
74HCT393 


74HCT4017 
74HCT4040 
74HCT4060 


74HCT161 
74HCT164 


74LS688 2. 

7415783 22.95 
B1LS95 1.49 
811596 1.49 
811597 1.49 
81LS98 1.49 
25152521 2.80 
25152569 2.80 
26L531 1.95 
261532 1.95 


74F74 .29 
7aFa6 90 
TAF13B 1.69 
TAF139 1.69 
TAF1ST 1.69 
74F240 3.29 
7AF244 3.29 


74F281 1.69 
TAF253 3.69 
TSF2B7 1.69 
FSFZEO 7.79 
74263 3.95 
TAFITI 4.29 
TAF374 а 25 


Visit our retail store located at 1256 5. Bascom Ave. іп San Jose, (408) 947-8881 


| ШП Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 
~ Toll Free 800-538-5000 + (408) 866-6200 
- FAX (408) 378-8927 © Telex 171-110. 

COPYRIGHT 1987 JDR MICRODEVICES 


JOR INS TAUMENTS AND JO wMiCHODEVICES ARE TRADE Mute cH 
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THE JDA MRECFIDOE VICES LOGO 3 A AEG TERED TRADEMARK OF JOR MSCRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TEAMS: Meum oie: $10 00. Fo: shenoeng and handig wictude 52 50 fo: UPS 
Ground and $3.90 for UPS Ан, Orden олаш 1 165. and lores Oders т 
acdibonal supang charges please contact our ees depsrtineni [or has imo C А 
tC anchors rung касос applcatje Ый» lak All ттнен йы? (8 wont ee Їч TIC ean: 
шек other staled Prices dn йш. Wa 


тыу ган 


* dated 10 Charge verius Иша, War аа: i d 
repo hot trocgraphecal wrote We eeen Tec cont vo imd. cce anis 
qushini rre tene AH vecinos зане fo irr ale 


"-—— LIB 


Inquiry 152 
IIH Мн LE n ds 


"SM r& A TRADEMARK DF INTERNATIONA DLESINESS MACHINES APPLE 15 А TRADIEMARR OF APPLE COMPUTER 


FOR IBM WITH 
TALK 111 SOFTWARE 


VOLTAGE 
REGULATORS 


TO-220 CASE 
7805Т .49 7905Т .59 
7808T .49 79087 .59 
7812T .49 7912T .59 
7815T .49 7915T .59 


TO-3 CASE 
7805K 1.59 7905K 1.69 
7812K 1.39 7912K 1.49 


TO-33 CASE 
78105  .49 79LOS .69 
78L12 .49 79L12 1.49 


| OTHER VOLTAGE REGS 
LM323K 5V 3A TO-3 479 
LM338K Adi 5A TO-3 6.95 
78H12K 12V 5A TO-3 8.96 


$2591 


74800 


14419 4.95 
14433 14.95 745168 


4503 . | 

4516 : . 745188 
4518 . 745189 
4522 . : 745195 
4526 : 745196 
4527 : x : 748197 
4528 E ` d А 745226 
4529 : i Я 745240 
4532 . . . } 745241 
4538 : . : : 745244 
4541 . . : 745257 
4553 . . É 745253 
4585 . . 1 745258 
4702 . 745280 
74C00 А А 745287 
74C14 745288 
74C74 745299 
74C83 745373 
74С85 745374 


74C95 74547 
74C150 748571 


74C151 
74C161 
74C163 


IG SOCKETS 


1-99 100+ 
8 PIN ST CA3130E 


74C164 
74-192 
74193 
74C221 
74C240 
74C244 1. 
74C374 1.99 


DATA ACQ 


ADCOB800 15.55 
ADCO804 3.49 
ADCO809 4.49 
ADCOB16 14.95 
ADCOB17 9.95 


8T26 
8T28 
8T95 
B8T96 
8T97 


| 14 PIN ST 


16 PIN ST 
18 PIN ST 
20 PIN ST 
22 PIN ST 
24 PIN ST 

PIN ST 

PIN ST 


LM340 see7800 


CA3146 


LM350T 


LF353 
LF356 
LF357 
LM358 
LM380 
LM383 


4.60 CA3160 
.59 MC3470 
-99 MC3480 
.99 MC3487 

LM3900 
LM3909 
LM39 11 


74C905 10.95 
74C911 8.95 
74C917 12.95 
74C922 4.49 
74C923 4.95 
74C926 7.95 
80C97 -35 


ADCO831 8.95 8T98 
DACOBOO 4.49 DM8131 
DACOBOG 1.95 0Р8304 2. PIN WW 59 
DACOB08 295 DS8833 2. 14 PIN WW 69 
DAC1020 8.25 058835 1. 16 PIN ww 69 
DAC1022 5.95 DS8836 . 18 PIN WW -99 
MC1408L8 2.95 058837 20 PIN WW 1.09 
- 22 PIN WW 1.39 
24 PIN WW 149 
28 PIN WW 1.69 
40 PIN WW 1.99 
WW-WIREWRAP 
16 PIN ZIF — 4.95 CALL 
24 PIN ZIF 5.95 CALL 
28 PIN ZIF 6.95 CALL 
[| 40 PIN 217 9.95 CALL LM710 
ZIF-TEXTOOL | LM723 : 75492 Е 
(ZERO INSERTION FORCE) H=TO-5 CAN. K-TO-3, T-TO-220 


LM386 
LM393 
LM394H 
TL494 
TL497 
NE555 
NE556 
NE558 
NE564 
LM565 
LM566 
LM567 
NE570 
NE590 
NE592 


LM3914 
MC4024 
MC4044 
RC4136 
RC4558 
LM13600 
75107 
75110 
75150 


EDGECARD CONNECTORS 36 PIN CENTRONICS 


§-100 .125 MALE 

S-100 .125 IDCEN36 RIBBON CABLE 6.95 
IBM PC .100 CEN36 SOLDER CUP 4595 
APPLE  .100 FEMALE 

STD .156 IDCEN36/F RIBBON CABLE 7.95 
STD .156 CEN36PC RT ANGLE PC MOUNT 495 


INTERSIL 


HCL 7106 995 
'С12107 

ICL7660 

iC L8038 

ICM7ZO7A 
1CM7208 


DIODES/OPTO/TRANSISTORS 
5 


1N751 2 4N26 
1N759 25 4N27 
1N4148 25/1.00 4N28 
1N4004 10/1.00 4N33 
1N5402 4N37 
KBPO2 MCT-2 
KBUSA MCT-6 
MDA990-2 TIL-111 
N2222 2N3906 
| PN2222 2N4401 
2N2905 2N4402 
2N2907 2N4403 
2N3055 2N6045 
2N3904 TIP31 


DESCRIPTION 


333 


HIGH RELIABILITY TOOLED 
ST IC SOCKETS 


+ 


5655 


COMPONENT CARRIES 
(DIP HEADERS) 


RIBBON CABLE 
DIP PLUGS (DC) 


* 
E 
e 


РГЕ 


LED DISPLAYS 


FND-357(359) CDM CATHODE .362" 
FND-500(503) COM CATHODE .5" 
FND-507(510) COM ANODE .5" 

] MAN-72 COM ANODE a" 
MAN-74 COM CATHODE .3” 
MAN-8940 COM CATHODE .8" 
TIL-313 COM CATHODE .3" 


SOLDER CUP 


[DB | 
RIGHT ANGLE | MALE —[Dmxxem | 120|t49| — |195|265| — | 
РС SOLDER | FEMALE | DBxxSR | 125[155| — |200|279| — | 
WIRE wrap” [MALE | D8xxPww | 1.69 [256| -— |389|560| — | 
[FEMALE | D&xxSww | 276 |427| — [684|995| — 
юс _IDBxxP |270 2:95] -- [з9в]5.70] —_ 
[ FEMALE _ [252 [320| — [4331676] — 


TIL-311 4x7 HEX W/LOGIC .270" 9.95 


DIFFUSED LEOS — 1-59 


| JUMBO RED TT 

| JUMBO GREEN т1л 
JUMBO YELLOW т1л 

1 MOUNTING HOW TH 
MINI RED T1 


RIBBON CABLE 100-UP 


ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONT ACT S IN TF . POSITION 
MARKED "xx" OF THE "ORDER GY" PART NUMBER LISTED. 


EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBISI R. 


MOUNTING HARDWARE $1.00 SWITCHES 


MINI-TOGGLE ON-ON 
MINI-TOGGLE ON-ON 
MINI-TOGGLE ON-OFF-ON 
SPST MINI-PUSHBUTTON N.D. 
SPST MINI-PUSHBUTTON N.C. 
BCD OUTPUT 10 POSITION 6 PIN DIP 


DIP SWITCHES 


а POSITION 55 
5 POSITION 90 
6 POSITION 30 


RIBBON GABLE 
TER 


SPDT 
DPDT 
DPDT 


DESCRIPTION 


SOLDER HEADER 
RIGHT ANGLE SOLDER HEADER 
WW HEADER IDHxxW 


RIGHT ANGLE WW HEADER IDHxx WR 


RIBBON HEADER SOCKET 
RIBBON HEADER | : 
RIBBON EDGE CARD 1 Pr SR VOCENT dA Urt a M Pea eer ААДА 
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE ABOVE 


HARD TO FIND SHORTING 
"SNAPABLE" HEADERS BLOCKS 


CAN BE SNAPPED APART TO GOLD 


As ahighly satisfied customer, I wish to 
praise the speedy and efficient ways in 
which my previous orders were handled. The 

quality of your merchandise is excellent 

EAD ЛСТ НЫ? CONTACTS and the prices are set to suit my budget. 1 
1240 — STRAIGHT LEAD AT.1" have already reccomended your company to 
1x40 RIGHT ANGLE CENTERS many of my colleagues and associates. 


2x40 STRAIGHT LEAD 5/$1.00 Lloyd Lynch 


CALL FOR VOLUME QUOTES COPYRIGHT 1987 JDR MICRODEVICES 


| 250. 
| 3.20 | 
| 400 | 
| $40 | 
[750 | 


[550 | 
| 6895 | 
| 9.35 


M Sm 
_ 10 |] 15 | 
[16 | 28 | 
| 20 | 36 | 
|. 25 | 45 | 
| 26 | 46 | 
| 348 — (| 59 | 
| 40 | 72 | 
| 50 | 9 | KEEN 


| 1.50 | 
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1200 BAUD 


MODEM r: 


| PAGE WIRE WRAP WIRE 
PRECUT ASSORTMENT 
IN ASSORTED COLORS $27.50 


FOR IBM WITH 
TALK 111 SOFTWARE 


$19995 


WIRE WRAP PROTOTYPE CARDS 
FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 


- 


p halen 


SOGKET-WRAP 1.0.7 


* SLIPS OVER WIRE WRAP PINS 
* IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 
* CAN WRITE ON PLASTIC; SUCH ASIC # 
PART# PCK. OF PRICE 
IDWRAP 08 
IDWRAP 14 
IDWRAP 16 
IDWRAP 18 
IDWRAP 20 
IDWRAP22 
IDWRAP24 
IDWRAP 28 
0 IDWRAP 40 5 1.95 
PLEASE ORDER BY NUMBER OF 
PACKAGES (PCK. OF) 


CAPACITORS 
TANTALUM 
15V .35  .47y 


ا 


fugatus 


MONOLITHIC 
50V .14  .14 
50V .15 47M 


ELECTROLYTIC 
DIAL AXIAL 


SOV . 
50V . 


£2 
© 


ҢА 


100ва: 5.5", 6.0", 6.5", 7.0" 


250ва: 2.5", 4.5", 
500ea: 3.0", 3.5", 


5.0" — 
.0" n FA. | 


SPOOLS 


100 feat $4.30 
500 feat $13.25 


Please specify 


250 feet 57.25 
1000 feat $21.95 


color: 


Blue, Black, Yellow or Red 


EMI FILTER 


* MANUFACTURED 
BY CORCOM 

* LOWCOST 

* FITS LC-HP BELOW 


т 


ò 1 A; ч ъ 
| E Е |» 
| "~ 


LC-2 2 CONDUCTOR 
LC-3 3 CONDUCTOR 


FEMALE SOCKET 


3.15 30 
353 $0 
310" $a 


FRAME STYLE 
TRANSFORMERS 


12.6VAC CT 2 AMP 
12.6VAC CT 4 AMP 
12.6VACCT 8 AMP 
25.2VAC CT 2 AMP 


ETRI 
PAPST 


29 PIN D-SUB 


GENDER 
CHANGERS ^ agat 
$7.95 
DATARASE EPROM ERASER 
* ERASES 2 IN 10 MINUTES 


* COMPACT-NO DRAWER 
* THIN METAL SHUTTER 


ID WRAP24 


PREVENTS UV LIGHT 
FROM ESCAPING 


уа WATT RESISTORS 


5% CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG. OHM 
10PCS same vake .05 100 PCS zxne value .02 
50 PCS sme value .025 1000 PCS same value .015 


RESISTOR NETWORKS 


10 PIN 9 RESISTOR 

8 PIN 7 RESISTOR 
16 PIN 8 RESISTOR 
16 PIN 15 RESISTOR 
14 PIN 7 RESISTOR 
14 PIN 13 RESISTOR 


SPECIALS ON BYPASS CAPACITORS 
.01 uf CERAMIC DISC 100/55.00 
.01 pf MONOLITHIC 100/510.00 
Л uf CERAMIC DISC 100/56.50 
Л yf MONOLITHIC 100/$12.50 


TE |TERMINAL| TIE (BINDING русе 
POINTS| STRIPIS) |POINTS| POSTS | 
مسل س‎ әр [ову 


e 
* 6 AMP 120/240 VOLT ™ 
6 FOOT LINE CORDS 


LC-HP 3 CONDUCTOR W/STD 


MUFFIN FANS 


ROTRON 


$4.95 TN IBM 
a BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 
WITH +5V AND GROUND PLANE .. 
AS ABOVE WITH DECODING LAYOUT 


S-100 


BARE- NO FOIL PADS 
HORIZONTAL BUS 

VERTICAL BUS 

SINGLE FOIL PADS PER HOLE 


APPLE 


BARE - NO FOIL PADS 
HORIZONTAL BUS 

SINGLE FOIL PADS PER HOLE 
FOR APPLE Пе AUX SLOT 


+ $27.95 
$29.95 


IBM-PR1 
IBM-PR2 


P500-1 
P500-3 
P500-4 
7060-45 


SWITCHING POWER SUPPLIES 
PS-IBM $69.95 m25 


* FOR IBM PC-XT COMPATIBLE a 
* 135 WATTS | 
+ +5V @ 15A, 12V @ 42А 
-5V @ 5A, -12V @ 5A 
* ONE YEAR WARRANTY 


PS-IBM/150 
PS-IBM-150 $79.95 


* FOR IBM PC-XT COMPATIBLE 
* 150 WATTS 
* +12V @ 52A, +5V @ 16А 
-12V @.5A,-5V@.5A 
* ONE YEAR WARRANTY 


Р5-130 


130 WATTS 

* SWITCH ON REAR 

* FOR USE IN OTHER IBM 
TYPE MACHINES 

* 90 DAY WARRANTY 


PS-A $49.95 


* USE TO POWER APPLE TYPE 
SYSTEMS, 79.5 WATTS 

+ 35V @ 7A, «12V @ ЗА 
-5V @ SA, -12V @ 5А 

* APPLE POWER CONNECTOR 


P$-1558 $34.95 


* 75 WATTS, UL APPROVED 
* 45V @ 7A, 12V @ ЗА 
-12V (9 250ma, -5V @ 300ma 


BOOKSoy STEVE CIARCIA 


BIULD YOUR OWN 
280 COMPUTER 


CIRCUIT CELLAR VDL 1 


PS-130 


$99.95 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROMELCOMP $14.95 


OVER 800 PAGES OF DATASHEETS 
ON THE MOST COMMONLY USED 
ICs. INCLUDES TTL, CMOS, 741500, 
MEMORY, CPUs, MPU SUPPORT. 
AND MUCH MORE! 


2 VOLUME SET 
1986 
IC MASTER 


THE INDUSTAY STANDARD 
$129.95 


$19.95 


$17.95 
$18.95 
CIRCU $18.95 
CIRCUIT CELLAR VOL 4 

CIRCUIT CELLAR VOL 5 


LITHIUM BATTERY 


AS USED IM CLOCK CIRCUITS 


3 VOLT BATTERY 63.65 
BATTERY HOLDER $1.49 


$18.95 
$19.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 
JDR Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 


he A! 
LM 


s Sec 
> Ра 
= # " MES 


al Ру af, [ i 


М2, Toll Free 800-538-5000 e (408) 866-6200 
FAX (408) 378-8927 © Telex 171-110 
COPYRIGHT 1987 JOR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER. WHEN ORDERING 


TERMS: Minimum order $1000. Por shopping and handing кэс $2.50 fcr UPS 
Ground and $3150 lor UPS Aur. Orders over 1 fb. and fonrign orders may reqs 
additional shipping charges - please coniactou sales department los the amont. CA 
тебе must inchida applicable sales tax. All merchandise is warranted Tor 90 days 
unless otherwie эше. Prices are subiect lo change withoul nokce We are not 
réápongiie for lypographecal errors We riserve the nol lo má gaunt: and io 
Зоны не marach AS merchandise sube ch fo prece tale 
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THE JOA MICRODEVICES LOGO ÍS A REGISTERED TRADEMARK OF JDA MICRODEVICES. JOR INSTRUMENTE AND JOR MICRODEVICES ARE TRADEMARKS OF JDR MICROOE VICES 


ШКЕМ FS А TRADEMARK OF INTERNATIONAL BUSINÉE SS MACHINES. APPLE 15 А TRADEMARK OF APPLE COMPUTER 


2400 BAUD MODEM r: 


APPLE COMPATIBLE 
INTERFACE CARDS 


EPROM d $58. 95 


DISK DRIVES 
FOR APPLE COMPUTERS 


* V HT, CHRECT DRIVE 
* 100% APPLE COMPATIBLE 
* SIX MONTH WARRANTY 


+ TEAC MECHANISM- MT DRIVE 
» 100% APPLE COMPATI 
* FULL ONE YEAR WARRANTY 


$129.95 | 


a FULL HT SHUGART MECHANISM 
а pest REPLACEMENT FOR APPLE 


a ЗХ MONTH WARRANTY 


1 
NE e 
МАС535 " n 
` Мыр 
ч. 
E 
249 95 i 
" ‚у 


* 3.5" ADD-ON DISK DRIVE 
* 100% MACINTOSH COMPATABLE 
* DOUBLE SIDED 800K BYTE STORAGE 
* HIGH RELIABILITY DRIVE 
HAS AUTO-EJECT MECHANISM 
* FULL ONE YEAR WARRANTY 


AD-3C 
$139.95 


* 100% APPLE 1с COMPATIBLE, 
READY TO PLUG IN W/SHIELDED 
CABLE & MOLDED 18 p 
CONNECTO 

« FAST, RELIABLE SLIMLINE DIRECT 
DRIVE 


* SIX MONTH WARRANTY 


FDD CONTROLLER CARD $49.95 


Пс ADAPTOR CABLE $19.95 
ADAPTS STANDARD APPLE DRIVES 
FOR USE WITH APPLE fic 


KB-1000 


CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 
« USER DEFINED FUNCTION KEYS 


» CAPS LOCK 


KEYBOARD-AP $49.95 
Ф FEDLACRMENT FOR APPLE И 


KEYBOAR 
e CAPS LOCK KEY, a v 


быыл. ENTRY A шаш 


EXTENDER CARDS 
IBM-PC 
IBM-AT 
APPLE М 
APPLE lle 
MULTIBUS 


CALL FOR VOLUME QUOTES COPYRIGHT 1987 JDR MICRODEVICES 


| 16K RAMCARD 


$79.95 | 


~ AUTO-REPEAT | 


= DUPLICATE OR BURN A 
STANDARD 27xx SERIES EPROM 
* EASY TO USE MENU-DRIVEN 
SOFTWARE IS INCLUDED 
* MENU SELECTION FOR 2716 
2, 2732A. 2764 AND 271 bg 
А Ей SPEED WRITE ALGORITHM 
* LED INDICATORS FOR ACTIVITY 
x NO EXTERNAL POWER SUPPLY 
NEEDED 


» ONE YEAR WARRANTY 
$39.95 


c TAS гау 


эс. а т 


* FULL TWO YEAR WARRANTY 


* EXPAND YOUR 48K APPLE TO 
64K 


v USE IN PLACE Or APPLE 
LANGUAGE CARD 


BAREPC CARD W/INSTRUCTIONS $9.95 


IG TEST CARD 


* eee MANY COMMON 


* DISPLAYS PASS OR FAIL 
* ONE YEARWARRANTY 


| * TESTS: 4000 SERIES CMOS, 


74HC SERIES CMOS, 
7400,74LS, 74L, 74H & 74S 


300B MODEM — $49.85 
FOR APPLE OR IBM 
INCLUDES ASCH PRO-EZ SOFTWARE 


* FCC APPROVED 

* BELLSYSTEMS 103 COMPATIBLE 
* INCLUDES AC ADAPTOR 

* AUTO-DIAL 

* DIRECT CONNECT 

CABLE FOR APPLE llc $14.95 


JOYSTICK cra: $7.95 


FOR ATARI 400, 800, 2600, 
VIC 20/64 AND APPLE Hie 


DISKFILE 


HOLDS 70 5's" DISKETTES 


3.9" DISKFILE HOLDS ао $99 


POWER STRIP - 


a UL APPROVED 
a ут КА 1 2. -99 
REAKER 


$88.95 | 


2 WAY SWITCH BOXES 


* AVAILABLE IN SERIAL OR PARALLEL 


z 
COMPUTER OR VICE V 
* ALL LINES SWITCHES 
* ON CR TON SWITCHES MOUNTED 


* 3FEMALE GOLD-PLATED CONNECTORS 

} -— a meom Lee 
o E Ese енй 

МЕР CENTRONICS PARALLEL $39.05 

AB-$ п5232 SERIAL $30.05 


MOLDED INTERFACE CABLES 


6 FOOT, 100% SHIELDED, MEETS FCC 
IBM PARALLEL PRINTER CABLE 9.95 
CENTRONICS MALE TO FEMALE 
CENTRONICS MALE TO MALE 
MODEM CABLE FOR IBM 
RS232 SERIAL MALE TO FEMALE 
RS232 SERIAL MALE TO MALE 
KEYBOARD EXTENSION (COILED) 
APPLE Il JOYSTICK EXTENSION 


* 160 CPS DRAFT MODE, 32 CPS Ма MODE 
* 9x 9 DOT MATRIX 

* SUPPORTS EPSON/IBM GRAPHICS 

* FRICTION AND PIN FEEDS 

* VARIABLE LINE SPACING AND PITCH 


$219.95 


IBM PRINTER CABLE 


REPLACEMENT RIBBON CARTRIDGE t 05 8$ 


WASHUA DISKETTES DEALS 
5%" SOFT SECTOR 
DS/DD WITH HUB RINGS 


$93! 690 590: 


BOX OF 10 BULK QTY 50 SULKOTY 250 


NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 
AND RECORDED AMPLITUDE OF ANY 
DISKETTES TESTED ACCORDING TO 
"COMPARING FLOPPY DISKS”, BYTE 9/84 


DISKETTES 
NASHUA 51/4" 


DS/DD SOFT 
DS/QUAD SOFT 
DS/HD FOR AT 


NASHUA 8" 


SS/DD SOFT 
DS/DD SOFT 


NASHUA 3.5" 
. 


3.5" SS/DD FOR MAC 


VERBATIM 51/4” 


V-MD1D SS/DD SOFT . 
V-MD2D 05/00 SOFT 817.35 
V-MD110D 55700 10 SECTOR HARD 519.35 


N-MD2D 
N-MD2F 
N-MD2H 


N-Fb1 
N-FD20 


N-3.555 


FOR IBM WITH 
TALK 111 SOFTWARE 


$259! 


BUILD STEVE CIARCIA'S 


INTELLIGENT 


AS SEEN IN BYTE, OCT. 86 

* STAND-ALONE OR RS-232 SERIAL 
OPERATION 

* MENU SELECTABLE EPROM TYPES— 
NO CONFIGURATION JUMPERS 

* PROGRAMS ALL 5V 27XXX EPROMS 
FROM 2716 TO 27512 

* READ, COPY OR VERIFY EPROM 


* UPLOAD/DOWNLOAD INTEL 
HEX FILES 


x PROGRAMMER DRIVER USER 
MODIFIABLE 


ONLY $199 


KIT INCLUDES PCB AND ALL 
COMPONENTS EXCEPT CASE AND 
POWER SUPPLY 


9'A" FLOPPY DISK DRIVES 


TEAC FD-55B % HT DS/DO (FOR IBM) 


TANDON TM100-2 05/00 (FOR 
TANDON TMBO-2 % HT 05/00 (FOR IBM} 
MP1-B52 DS/OD(FOR IBM) 


8" FLOPPY DISK DRIVES 


EP. 2008 55/00 (SA/801 EQUIV) 6139.00 
200-8 DS/DD (SA/B51R EQUIV) $159.00 


TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
12 HT MOUNTING HARDWARE 
MOUNTING RAILS FOR IBM AT 
"Y'" POWER CABLE FOR 544" FDDs 


| 5'4” FDD POWER CONNECTORS 


“TEAC FD-55 TANDON TM100-2 


GAB-1FH5 
FULL HT Бы” BEIGE CABINET W/POWER SUPPLY 


2218 
DUAL BUMUNE 514" CARNET W/POWER SUPPLY 
CAB-28¥8 VERTICAL $209.95 


DUAL SUMUNE 8" CABINET W/POWER SUPPLY 


CAB-2FH8 HORIZINTAL $219.95 
DUAL FULL HT 8" CABINETW/POWER SUPPLY 


EQUIPMENT FROM JOR INSTRUMENTS - 


DIGITAL MULTIMETER PEN DPM-1000 


AUTO RANGING, POLARITY AND DECIMAL! 


* LARGE 3.5 DIGIT 
DISPLAY 

* DATA HOLD SWITCH 
FREEZES READING 

* FAST, AUDIBLE CON- 
TINUITY TEST 

« LOW BATTERY 
INDICATOR 

* OVERLOAD PROTEC- 
TION 


20MHz DUAL TRACE OSCILLOSCOPE — MODEL 2000 
35MHz DUAL TRACE OSCILLOSCOPE 


$54.95 


$348.85 


MODEL 3500 $488.85 


FOR MORE INFORMATION ON THE OSCILLOSCOPES, CALL US FOR FREE PRODUCT BRIEFS. 


Inquiry 153 


1.2 MB MITSUBISHI DRIVE naur neren ror ar $1 2995 


QUALITY IBM COMPATIBLE MOTHERBOARDS 


FROM MODULAR CIRCUIT pue LR 


TURBO 4.77 / 8 MHz $129.95 
JDR PART &: MCT-TURBO 


* 4477 OR 8 MHz OPERATION WITH 8088-2 
AND OPTIONAL 8087-2 CO-PROCESSOR 

* DYNAMICALLY ADJUSTS SPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND RELIABILITY 

* CHOICE OF NORMAL / TURBO MODE OR 
SOFTWARE SELECT PROCESSOR SPEED 


STANOARD 4.77 MHz $109.95 
JDR PART #: MCT-XTMB 


» B088 CPU, OPTIONAL 8087 CO-PROCESSOR 
* 8 EXPANSION SLOTS 
x OK RAM INSTALLED, EA IDEE TO 
640K ON-BOARD MEMOR uh 
* ALLICs SOCKETED- HIGHEST QUALITYPCB ww 
+ ACCEPTS 2764 OR 27128 ROMS 


NOW WITH FREE oh DEN 
IBM COMPATIBLE INTERFACE CARDS 


ALL WITH A ONE YEAR WARRANTY 


MULTI 1/0 FLOPPY CARD 


PERFECT FOR THE 640K MOTHERBOARD 
x 2 DRIVE FLOPPY DISK CONTROLLER 
' * 1 85232 SERIAL PORT;OP TIONAL2nd 
SERIAL PORT 
* PARALLEL PRINTER PORT 
* GAME PORT 
* CLOCK/CALENDAR 
* A ARE: CLOCK UTILITIES, 
RAMDISK, SPOOLER 
OPTIONAL SERIALPORT $15.95 


ATUS pem 


| MULTIFUNCTION CARD $79.95 


ALL THE FEATURES OF ASTS 6 PACK PLUS AT HALF THE PRICE 
* CLOCK/CALENDAR 
* 0-384K RAM 
» SERIAL PORT 
* PARALLEL PORT 
* GAME PORT 
x SOFTWARE INCLUDED 
PRINTER CABLE 


9.95 
54K RAM UPGRADE 9/$11.61 


WAR GRAPHICS ADAPTOR 


FULLY COMPATIBLE WITH IBM COLOR CARD 
mu *4VIDEO INTERFACES: AGB, 

COMPOSITE COLOR, HI-RES 
COMPOSITE MONOCHROME, 
CONNECTOR FOR RF MODULATOR 

* COLOR GRAPHICS MODE: 320 x 200 

* MONO GRAPHICS MODE: 640 x 200 

* LIGHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD 


;, * LOTUS COMPATIBLE 
b * TEXT MODE: 80 x 25 
SEMI * GRAPHICS MODE: 720 x 348 
ре x» PARALLEL PRINTER PORT; OPTIONAL 
h SERIAL PORT 
* STANDARD TTL COMPATIBLE 
OUTPUT 
OPTIONAL SERIAL PORT $19.95 


MONOCHROME ADAPTOR 


ANOTHER FANT ASTIC TREES SM JDR! 
IBM COMPATIBLE TTL OUTPUT 720 x 350 PIXEL DIPLA 
PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 


FLOPPY AA ШП ADAPTOR $34.95 


* TTC. UP TO 4 STANDARD 
PC C xc TES 


* STANDARD DB37 FOR EXTERNAL 
DRIVES 

* RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 


1200 BAUD MODEMS BY EASYDATA 


HAYES COMPATIBLE, AUTO-DIAL, AUTO-ANSWER, AUTO RE-DIAL ON BUSY, 
POWER-UP SELF TEST, FULL ONE YEAR WARRANTY 


MODEL 12008" MODEL 120097 — EASYDATA-12 


* INTERNAL T ERNALD * EXTERNAL DESIGN 
* 10 INCH CAR а HALF LENGTH 1 2 CARD + WITH POWER SUPPLY 
* SERIAL PORT INCLUDED * INCLUDES SPEAKER * LED STATUS INDICATORS 


$119.95 $109.95 $119.95 


"FOR IE IBM, INCLUDES PC TALK ili COMMUNICATIONS SOFTWARE 


$89.95 


FLIP-TOP CASE 
$69.95 | 


MONOCHROME ADAPTOR $4995 
CENTER MONITOR 


$79.95 | 


FULLY COMPA TEE W/IBM ORSON НАКЕ ADAPT OR & HERCULES GRAPHICS 


CRT MONITORS FOR ALL APPLICATIONS 


MONOC MONOCHROME 
ODEL dn =й MODEL KLM-1211 
* IBM m mi TTL INPUT + IBM COMPATIBLETTL INPUT 
* 12" NON-GLARE AMBER, * 12" NON-GLARE SCREEN 
P DISTORTION SCREEN  « VERY HIGH RESOLUTION: 
* RESOLUTION: 720H x 350V 1100 LINES (CENTER) 
* 25 MHz BANDWIDTH 


RGB MONITOR 
MODEL 1020 
+ MADE FOR ERICSSON 
BY HITACHI 
* DIGITAL RGB-IBM COMPATIBLE 
* 12" SCREEN 
+ RESOLUTION: 640H x 200V * ATTRACTIVE CASE WITH 


* 38mm DOT PITCH SWIVEL BASE * CABLE FOR IBM PC INCLUDED 
x CABLE FOR IBM PCINCLUDED +* ONE YEAR WARRANTY AMBER OR GREEN AVAILABLE 


$289.95 $119.95 $99.95 
ATTRACTIVE TILT & SWIVEL MONITOR STAND 5129: f 


HALF HEIGHT HARD DISK SYSTEMS 


Includes half heightharddisk drive, hard disk drive controller, cables 
and instructions. All drives are pre-tested and are backed with a full 


| one year warranty. 
MMI 212 $289.85 


10 MEGA BYTE HDD 
20 MEGA BYTE HDD SEAGATE 87-225 $369.95 


BUILD YOUR ОМИ 256K 
AT COMPATIBLE SYSTEM 


XT MOTHERBOARD 310995 
PRO-BIOS (A $20 VALUER FREE! 
256K RAM 526% 
130W POWER SUPPLY 56995 
53995 — 
$5925 
$7985 
$3495 


IBM STYLE 
COMPUTER CASE 


WITH 
A HINGED LID FITS THE POPULAR PC./XT 
COMPATIBLE MOTHERBOARDS 


MCT-5150 KEYBDARD 
Yo HT TANDON DRIVE 
FOD CONTROLLER - 


* SWITCH CUT-OUT ON SIDE FOR PC/XT 
| STYLE POWER SUPPLY 

* CUT-OUT FOR 8 EXPANSION SLOTS 

* ALL HARDWARE INCLUDED 


$39.95 


IBM COMPATIBLE KEYBOARDS 
Y МСТ-5150 


$59.95 
"5150" STYLE —— س‎ 
* « FULLY IBM COMPATIBLE 
* LEO STATUS INDICATORS FOR CAPS & 
NUMBER LOCK 
* LARGE, EASY TO REACH SHIFT & 
RETUR 
Й «53 KEY TYPEWRITER LAYOUT 


МСТ-5151 $79.95 


* REPLACEMENT FOR KEYTRONICS 
KBE-5157** 

v SEPARATE CURSOR & NUMERIC KEYPAD 

* LOCK & NUMBER LOCK 


CAPS 
INDICATORS 
« IMPROVED KEYBOARD LAYOUT 


MCT-5060 $99.95 


e THEM AT STYLE LAYOUT 
* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 
a EXTRA LARGE E A RETURN KEYS 
DI yr*- dans A SCROLL, CAPS А 


1* AUTO REPEAT FEATURE 


MCT-5339 $89.95 
* IBM ENHANCED STYLE LAY 


Qut 
ы а AUTDSENSE FOR ХТ OR AT 


COM LES 
a 12 FUNCTION KEYS 
= EXTRA LARGE SHIFT & RETURN KEYS 
* LED INDICATORS FOR SCROLL, CAPS & 
NUMBER LOCK 
* AUTO REPEAT FEATURE 
* SEPARATE CURSOR PAD 


110 Knowles Drive, Los Gatos, CA 95030 


$9925 


TOTAL : 557115 


E. JDR Microdevices Toll Free 000-538-5000 * (408) 866-6200 « FAX (408) 378-8927 * Telex 171-110 
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1200 BAUD MODEM 00а. 510995 
EASYDATA 2400 BAUD INTERNAL MODEM 


INCLUDES PC TALK Iii COMMUNICATIONS SOFTWARE! 


xAUTO-DIAL/ANSWER/REDIAL ON BUSY 
x TOUCH TONE OR PULSE DIAL 
x POWER-UP SELF TEST, BUILT-IN SPEAKER 
x HAYES COMPATIBLE "AT" COMMAND SET 
x BELL 103, 212A, CCITT V22 AND V22BIS COMPATIBLE, 
FULL OR HALF DUPLEX, FOR OPERATION AT 0-300, 
1200 OR 2400 BITS/SEC. 
x SELECTABLE AS COM1 OR COM2 FROM AN EXTERNAL SWITCH hae 


* ONE YEAR WARRANTY 


INCLUDES HARD DISK CONTROLLER, CABLES 
AND INSTRUCTIONS. ALL DRIVES ARE PRE- 
TESTED AND COME WITH A 1 YEAR WARRANTY. 


ENHANCED GRAPHICS ADAPTOR 


100% IBM COMPATIBLE—PASSES IBM EGA DIAGNOSTICS 
* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND 
MONOCHROME ADAPTOR 
х DISPLAYS 16 COLORS OUT OF 64 COLORS 
| * COMES WITH 256K OF VIDEO RAM ONLY 


х DUAL SCANNING FREQUENCIES 
WORKS WITH STANDARD OR $1 m 05 


EGA TYPE RGB MONITORS 
* LIGHT PEN INTERFACE 


EGA MONITOR — ES. 


FULL ONE YEAR WARRANTY 


* EGA AND CGA COMPATIBLE 

| * SCANNING FREQUENCIES: 
15.75 KHz / 21.85 KHz 

* 14" BLACK MATRIX, 
NON-GLARE SCREEN 

* RESOLUTION: 
640 x 200 / 640 x 350 

* .31 DOT, 25MHz 

| * 16 COLORS OUT OF 64 


$459.95 


ADDS UP TO 3 MEGABYTES O F USER EXPANDABLE MEMORY 


* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

* USES 64K OR 256K DYNAMIC RAMS 

* PARALLEL PORT & GAME PORT _ z . Ss ie sr н 

* SERIAL PORT Reread ge ee Tee BE 

* OPTIONAL SECOND SERIAL PORT 


PIGQYBACK MEMORY CARD (wo MEMORY INSTALLED) $49.95 


AT MULTIFUNCTION CARD | $159. ^. 


TN Ж“ 
- aus "ELS p j 
0 „ 


EPROM PROGRAMMER $129.95 


FORIBM PC/XT/AT AND COMPA EE 


* PROGRAMS 27xxx SERIES EPROMS ра ТО 27512 
* MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 

* AUTOMATICALLY SETS PROGRAMMING VOLTAGE 

* LOADS AND SAVES EPROM BUFFER TO DISK 

* READ, WRITE, COPY, VERIFY OR CHECK BLANK 

* DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM 
* SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 

* INTERNAL CARD WITH EXTERNAL CABLE FOR A ZIF SOCKET 


110K les Drive, Los Gatos, CA 95030 
Hs JDR Microdevit Ces Toll Free 800-538-5000 e (408) 866-6200 = FAX (408) 378-8927 * Telex 171-110 
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THE JOR MICROOEVICES LOGO IS A REGISTERED TRADEMARK OF JOA MICROOEVICES. JDA INSTRUMENTS ANO JOR MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES 
ІВМ 15 А TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 


BOMB 


YOU CHOOSE THE BEST ARTICLE EACH MONTH 


BYTE's ongoing monitor box (BOMB) lets you rate each article you've read 
in BYTE as excellent, good, fair, or poor. Each month, you can mail in 
the BOMB card found at the back of the issue. We tally your votes, total 
the points, and award the two top-rated nonstaff authors $100 and $50, respec- 


ARTICLE# PAGE ARTICLE AUTHOR(S) 
1 9 Mkicrobytes..... leere ere «s staff 
2 29 What's New................. staff 
3 52 Ask BYTE/Circuit Cellar 
Ты soar Ra ERR Ciarcia 
4 67 Book Reviews................ Hoenig 
5 84 Product Preview: 
The Commodore A2000....... Williams, 
Thompson, 
Grehan 
6 101 Product Preview: 
Turbo BASIC ......... s Stewart 
7 П — Ciarcia's Circuit Cellar: 
Build a Trainable Infrared 
Master Controller............ Ciarcia 
8 127 Programming Insight: 
Building a Random-Number 
Сбепегаог................... Wichmann, 
Hill 
9 129 Programming Project: 
Installing Memory-Resident 
Programs with C............. Edginton 
10 143 Probing Space by Camera..... Sheldon 
11 151 Digital Image Processing in Art 
Conservation................. Asmus 


tively. An additional $50 award for quality goes to the nonstaff author with 
the best average score (total points divided by the number of voters). If you 
prefer, you can use BIX as your method of voting. We welcome your 
participation. 


ARTICLE# PAGE ARTICLE AUTHOR(S) 

12 169 Introduction to Image 

Processing Algorithms......... Dawson 
13 19] Low-Cost Image Processing. ...McManis 
14 197 Рге$сгїр{.................... Sheldon 
15 209 А Trio of 8-MHz PC АТ 

Compatibles ................. Miastkowski 
16 215 AT&T’s TrueVision Image 

Processing System............ Tinney 
17 217 Four Laser Printers........... Little 
18 223 PC Scheme: A Lexical LISP... Wong 
19 226 Concurrent PC DOS.......... Rash 
20 228 Wendin’s Operating System 

ТООХ но анана на Levitt 
21 235 PFS: First Choice............ Allen 
22 237  WriteNow for the Macintosh. . . O'Neil 
23 2138 CAD IBE SSDNA DeMaria 
24 251 Computing at Chaos Manor: 

The Curse of Chaos Manor... . Pournelle 
25 271 Applications Only: 

Status Керогі................ Shapiro 
26 279 BYTE U.K.: Taking Control... Pountain 
27 291 According to Webster: Amiga 

Developers Conference........ Webster 
28 ا311‎ Best of BIX.................. BlXen 


BOMB RESULTS 


Top mention for December’s BYTE, which is based on the quantity 


of votes received, goes to Steve Ciarcia for his Circuit Cellar project 
entitled “Build the GT180 Color Graphics Board, Part 2: Hardware.” 
In second place is Stephen Satchell's evaluation of “23 Modems,” 
for which Mr. Satchell wins $100. Winner of $50 for placing third 


is Kenneth E. Perry for “Abstract Mathematical Art." Monetary 
awards are given only to top-ranking authors who are not part of 
the BYTE staff. First place in our tally for quality also goes to Steve 
Ciarcia, with Stephen Satchell receiving an additional $50 award. 
Congratulations to all. 


COMING UP IN BYTE 


Theme: 

How do you make a computer blindingly fast? In terms of 
design, the choice has always come down to balancing the 
demands of silicon and software. Where do you put the 
simplicity? Where does the complexity go? In April’s theme 
On instruction set strategies, we take an in-depth look at 
efficiency in terms of reduced instruction set computers 
(RISC) and their terminological offspring, CISC (complex 
instruction set computers) and WISC (writable instruction 
set computers). 


Features: 

Features due to appear soon include a construction piece on 
building a BERT (basic educational robot trainer). Another 
construction article being readied is one that shows you how 
to build an 80386 expansion board that will go into your 
present IBM PC and/or compatible computer. 
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Reviews: 

We're up to our eyebrows in printers these days. Results of 
our testing will appear soon. As promised in our preview of 
the Apple IIGS, a comprehensive BYTE review is ready to 
roll. 


Circuit Cellar: 
A hardware builder's answer to the store-bought laser pistol. 


Special 68000 Series: 
Home-buildable projects for the Atari 520ST. 


Programming Articles: 
"Concurrent Programming in Turbo Pascal"; “А C Interface 
for ANSI.SYS.” 


EDITORIAL INDEX BY COMPANY 


Page refers to the first page of an article or section 


in which products made by the company are discussed. 


COMPANY PAGE 
ADVENT o eot ha n Ex he TEES 29 
ADOBE.SYSTEMS INC. ...... eese 29 
AIRUS Еа иена 271 
ALDUS СОКР.............. ..29, 271, 291 
AETSYS GORE, cubes 4 inte son авья: 271 
ANSA SORIWARE.:.... er na 271 
ANTIC SOFTWARE... eves 235 
APPLE COMPUTER INC.......... 271, 291 
APPLE PROGRAMMERS AND 

DEVELOPERS ASSOCIATION......... 9 
APPLIED CREATIVE TECHNOLOGY . .251 
ASAM GLASS i «said tienes var doe wee 9 
ASHTON TAPE o verno Жаы: 271 
AVELINE Е аа ded 215, 251 
ATARI СОКР............... 9, 29, 251, 291 
BOS CORP TC 215, 251 
BLYTH SOFTWARE INC.............. 271 
BORLAND INTERNATIONAL...... 29, 101, 

113, 271, 279 

BEAINBOWEB INC. оо ооа 29 
BRITISH TELECOM RESEARCH 

LABORATORIES... ss rem 279 
CANON USA sec роги 191, 215 
CARNEGIE MELLON UNIV............. 9 
CE SOFTWARES сара Р 271 
CHALK RIVER NATIONAL 

LABORATORY еее nee e 9 
CHORUS DATA SYSTEMS......... seda ON 
COLOR SYSTEMS TECHNOLOGY..... 151 
COLOBIZATION INC................. 151 
COMMODORE BUSINESS 

MACHINES xii. ene Ыл wan 84, 191, 291 
COMPAQ COMPUTER CORP.......... 271 
СОМРИРКО Анна онаа 251 
COMPUTER PERIPHERALS........... 29 
CORAL: SOFTWARE... cv Rex YS 9 
CRAY RESEARCH ІМС............... 143 
DALLAS SEMICONDUCTOR..........113 
DATACOPY (CORP Slew 197 
DATAVUE TECHNICAL SYSTEMS..... 291 
DANGE TECH ING, ш. EN Ret 29 
DIGITAL RESEARCH INC............. 223 
DISCOVERY SOFTWARE 

INTERNATIONAL, oo xy ne vae hs ou 291 
DUBNER COMPUTER SYSTEMS...... 151 
ELECTRONIC ARTS. lola 191 
ESOFT $ОЕТ%У/АКЕ................—..- 20 
EVEREX SYSTEMS ІМС............... 29 
EXPERTELLIGENLCPE.. 6r prx Rr n 9 
FIVESTAR ELECTRONICS INC......... 29 
PRED FISH. „5. ананна 191 
FULTON: FINDINGS синн нуе 29 
GENERAL: ELECTRIC CO goss tense 113 
GOLD UTERS.. vv 29, 223 
ПОЮ e е 29 


COMPANY PAGE 
HAND HELD PRODUCTS INC.......... 29 
HAYES MICROCOMPUTER PRODUCTS 
ING уе жуы eee teed РЕТИ 271 
HEWLETT-PACKARD............. 29, 251 
HIJACHT. у ex yan Сеооа 279 
HONEY WELL INFORMATION 
SYOREMS ena а» rere UR т 29 
HUGHES AIRCRAFT................... 9 
IBM CORR «oem gece’ 84, 101, 113, 143, 
151, 191, 209, 279, 29] 
IMAGE PROCESSING SYSTEMS........ 29 
INFOSCIENCE SERVICES.............. 9 
INTEL CORP. Ass cas as A a 29, 113 
INIREP. CORPS о e ананле 29 
INTRONICS COMPUTER СОКР....,....29 
ISLAND GRAPHICS.................. 215 


JW. HARTWELL AND ASSOCIATES....29 


KAY PRO: COREL ое еу 29. 251 
ROMA iode De ie oko e dU eat e RA ПЕП 9 
LATTICE ING нату бло 129, 191 
LISP’ MACHINE „оса ен y aue 9 
LIVING VIDEOTEXT INC............. 27] 
LOTUS DEVELOPMENT CORP......... 29 
MANHATTAN GRAPHICS............ 271 
MAXI-SWITCH СО. ,.................. 29 
MEDIA CYBERNETICS ІМС........... 151 
MERIDIAN SOFTWARE SYSTEMS INC..29 
MICRO LOGIC CORP.................. 29 
MICRO-ROBOTICS LID............... 279 
MICROBOTICS. | e Rr ERR 191, 291 
MIC ROMIN THING Sacre Er ERAS 113 
MICROPRO INTERNATIONAL....... 9, 29, 
251, 271 
MICROSOFT CORP. . 101, 129, 209, 251, 271 
MICROSPEED WU. эзуу у зал» жаз 29. 271 
MICROSTAR LABORATORIES.......... 29 
MIX SOFTWARE ЇМС.................. 29 
NCR CORP. sace stg x Rmi RN E RR GS a 209 
МЕС cuz e rex ERE Ea А 231; 279 
NEW HORIZON SOFTWARE.......... 291 
NEW TER a rhe e tp ort РУУ 191, 291 
OCCIDENTAL COMPUTER SYSTEMS 
ING уне tatu eed SD 29 
OFFICE AUTOMATION SYSTEMS ІМС... 29 
OKIDATA улуы шейкан sere 271 
OMNITELD:ING void d toda en de wena 251 
ORANGE MICRO INC................ 271 
ORCHID TECHNOLOGY.............. 29 
PANASONIC INDUSTRIAL CO......... 191 
PAPERBACK SOFTWARE 
INTERNATIONAL. rb vehe eR 27] 
PCS. LIMITED. BEELER eR tones 251 
PERCEP Е тео Е оде 271 
PIXAR sip th оо ders poA is 143 
PRO CODE INTERNATIONAL INC..... 223 
PROMETHEUS PRODUCTS INC....... 271 


COMPANY PAGE 
QIC RESEARCH 1ЇМС................. 209 
OMS ING а nex HERPES HEN 25»; 27] 
OUADRAML:33 5E Sr rA EON cee ces 215 
RADIO: SHACK elas Hea CSR badd 251 
REVOLUTION SOFTWARE INC........ 271 
RICOH “CORP saar e 215 
RIX SOFTWORKS ca eaves Ee 25l 
KON “RISLEY STS px ERES 271 
RPM SYSTEME (2:59 x E e onec 29 
SCOA SYSTEMS „ааа ERA. 29 
SHARBEDATA G53 SOAS e ле Rn жк» 9 
5МЕТНЕК5ВАЕКМЕ5.................. 29 
SOFTKLONE DISTRIBUTING CORP.. 27] 
SOFTWARE PUBLISHING CORP....... 235 
SOLUTION SYSTEMS. is eme 29 
SONY. CORP puram 113, 215, 251 
SPEG URONIGS "CORP... esae a 29 
SPECTRUN SOFTWARE............... 29 
STANDARD MICROSYSTEMS CORP....29 
STANFORD: UNIV. р cans 9 
STEP CONTROL LTD... pen 29 
SUMMAGRAPHICS CORP............. 215 
SYMBOLIC S vs cee uo pP Ro ce i Ime doe рка 9 
SYMMETRIC COMPUTER SYSTEMS....9 
SYNAPLICS INC. size ex 9 
МАКЕ iu kei ber иша a sa tes 235 
TALARIS SYSTEMS INC............... 29 
TAKANMCORP. cote tlie etre SSS 29 
TECTBANS е на зон Ss 29 
TEMPUS DEVELOPMENT CORP....... 29 
TEXAS INSTRUMENTS.............. 223 
THE ASTRONOMICAL SOCIETY 

OFRENE PACIFIC facia tvs RE eres 9 
TOSHIBA AMERICA INC.............. 29 
TOUCHBASE SYSTEMS INC........... 251 
TRAVELING SOFTWARE............. 271 
UC. SAN DIEGO соел xa exe 9 
U.S. (ROBOTICS INC.................. 271 
UNIVERSAL MACHINE INTELLIGENCE 

Е е оа үн 279 
UNKEL SOFTWARE INC............... 29 
VICTOR TECHNOLOGIES INC........ 209 
VID CO aste nts vua he HEREDES dne inp ЕВ 29 
VIDICON суыру nsus ннн rao EUR der 143 
VM PERSONAL COMPUTING........ 251 
WENDIN ING ass едж es 223 
WESTERN AUTOMATION............ 291 
WESTVIEW: PRESS... ora x 25] 
WHITE CRANE SYSTEMS............. 29 
WORDPERFECT CORP... rema 251 
ХЕВЕС ае еен ее PEE ERES ЕЗ 29 
XEROX CORT розата ааа 29 
XY OUEST. ING оаа оа ета 271 
ZENITH DATA SYSTEMS............. 251 
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Subscription Problems? 
We want to help! 


If you have a problem with your BYTE 
subscription, write us with the details. 
We'll do our best to set it right. But we 
must have the name, address, and zip of 
the subscription (new and old address, if 
it's a change of address). If the problem 
involves a payment, be sure to include 
copies of the credit card statement, or 
front and back of cancelled checks. 
Include a "business hours" phone 
number if possible. 


EVIE 


Subscriber Service 
PO. Box 6821 
Piscataway, NJ 08854 


BYTE ADVERTISING SALES STAFF: 
Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 

ME, NH, VT. MA, RI, 

ONTARIO, CANADA & EASTERN CANADA 
Paul McPherson Jr. (617) 262-1160 
McGraw-Hill Publications 

575 Boylston Street 

Boston, MA 02116 


ATLANTIC 

NY, NYC, CT. NJ (NORTH) 
Leah G. Rabinowitz (212) 512-2096 
McGraw-Hill Publications 

122] Avenue of the Americas— 
39th Floor 

New York, NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
Building A—3rd Floor 

777 Long Ridge Road 
Stamford, CT 06902 


EAST 

PA, KY, OH, NJ (SOUTH). 
MD, VA, W.VA, DE, D.C. 
Daniel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Philadelphia, PA 19102 


NORTHEAST MAIL ORDER 
AND RETAIL ACCOUNTS 
Bill Watson (603) 924-7255 
One Phoenix Mill Lane 
Peterborough, NH 03458 


SOUTHEAST 

NC, SC, GA, FL, AL, TN 
(404) 252-0626 

McGraw-Hill Publications 
4170 Ashford-Dunwoody Road 
Suite 420 

Atlanta, GA 30319 


MIDWEST 
IL, MO, KS, 
NB,IN, MI 
Bob Denmead (312) 751-3740 
McGraw-Hill Publications 
Blair Building 

645 North Michigan Ave. 
Chicago, IL 60611 


SOUTHWEST, ROCKY MOUNTAIN 
UT, CO. WY, OK, TX, AR, MS, LA 
Kevin Harold (214) 458-2400 
McGraw-Hill Publications 

Prestonwood Tower—Suite 907 

5151 Beltline 

Dallas, TX 75240 


IA, ND, SD. MN, WI, 


International Advertising Sales Staff: 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 
222 75 76 84 


Mrs. Maria Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia Mart I 

Madrid 4, Spain 

1 45 52 


34 Dover St. 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 


London WIX 3RA 
891 England 0} 493 1451 


SOUTH PACIFIC 

SOUTHERN CA. AZ, NM, LAS VEGAS 
Jack Anderson (714) 557-6292 
McGraw-Hill Publications 

3001 Red Hill Ave. 

Building #1—Suite 222 

Costa Mesa, CA 92626 


Karen Niles (213) 480-5243, 487-1160 
McGraw-Hill Publications 

3333 Wilshire Boulevard #407 

Los Angeles, CA 90010 


NORTH PACIFIC - 

НІ, WA, OR, ID, MT. NORTHERN CA, 
NV (except LAS VEGAS), W. CANADA 
Mike Kisseberth (415) 362-4600 
McGraw-Hill Publications 

425 Battery Street 

San Francisco, CA 94111 


Bill McAfee (415) 349-4100 
McGraw-Hill Publications 

951 Mariner's Island Blvd.—3rd Floor 
San Mateo, CA 94404 


Seavex Lid. 

503 Wilson House 

19-27 Wyndham St. 
Central. Hong Kong 

Tel: 5-260149 

Telex: 60904 SEVEX HX 


WEST COAST MAIL ORDER 
AND RETAIL ACCOUNTS 
Tom Harvey (805) 964-8577 
3463 State Street—Suite 256 
Santa Barbara, CA 93105 


The Buyer's Mart 

Karen Burgess (603) 924-3754 
Mary Ann Goulding (603) 924-9281 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE BITS (2x3) 

Dan Harper (603) 924-6830 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Post Card Mailings 
Nationul 

Ed Ware (603) 924-6166 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Mr. Ernest McCrary 
Empresa Internacional de 
Comunicacocs Ltda. 

Rua da Consolacao, 222 
Conjunto 103 

01302 Sao Paulo, S.P., Brasil 


Mrs. Gurit Gepner 
McGraw-Hill Poblishing Co. 
PO Box 2156 

Bat Yam, 59121 Israel 

3 866 561 321 39 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 19 

D-6000 Frankfurt/Main I 
West Gennany 

69 72 01 81 
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Mr. Andrew Karnig 

Andrew Karnig & Associates 
Finnbodavagen 

S-131 31 Nacka, Sweden 
8-44 0005 


Mr. Alain Faure 
McGraw-Hill Publishing Co. 
128 Faubourg Saint Honore 
75008 Paris 


France 
(1) 42-89-03-81 


Manuela Capuano 
McGraw-Hill Publishing Co. 
Via Flavio Baracchini | 
20123 Milan, Italy 

02 86 90 617 


Seavex Ltd. 

400 Orchard Road. #10-01 
Singapore 0923 

Republi of Singapore 
Tel: 734-9790 

Telex: RS35539 SEA VEX 


Hiro Morita 

McGraw-Hill Publishing Co. 
Overseas Corp. 

Room 1528 

Kasumigaseki Bldg. 

3-2-5 Kasumigaseki, 
Chiyoda-Ku 

Tokyo 100, Japan 

3 58] 9811 


Tel: (11) 259-381 1 
Telex: (100) 32122 EMBN 


READER 


SERVICE 


inquiry No. Page No 
346 ABSOFT _ ............,....... 3\4 
2 ACS IMP FRS ips ee ware 
3 ADDMAS p Teer 

4 ADOBE. is „......:.. sese i99 

5 ADIEK piss cece nasa uas cis 122290 

6 ADV. INTELLIGENCE TECH....375 
348 ADVANCED COMP. PROD. ..... 368 
349 ADVANCED COMP. PROD. ..... 368 
7 ADV. DIGITAL CORP............ 28 

8 ADV. DIGITAL CORP. ....,.....28 

9 AICON SYSTEMS.. ... .,,....147 
10 ALF PRODUCTS..,............ 369 
11 ALPHA PRODUCTS CO..... ‚...350 
12 ALPS AMERICA ...........124, 125 
13 ALPS AMERICA........... 124, 125 
МАШУ ШТО оьр 257 
15 AMDEK CORP.......... ИР 61 
16 AMER. DESIGN COMPONENTS 273 
17 AMERICAN MENSA, LTD....... 344 
362 AMERICAN RESEARCH........ 258 
363 AMERICAN RESEARCH. ...,...258 
358 AMERICAN SEMICONDUCTOR . 351 
359 AMERICAN SEMICONDUCTOR 351 
20 AMERICAN SMALL BUSN. COMP.133 
361 AMERICAN SOFTWARE HOUSE 295 
21 AMPRO COMPUTERS INC....... 54 
22 AO ELECTRONICS ............ 369 
24 APPARAT. . sare: TEE 314 
25 APPLIED Kî? . ..270 
26 APPRO-TECI T—— 374 
27 APROTEK. 44 vi sae ee 372 
28 ARITY CORPOR و‎ Pers 272 
* AST RESEARCH ., ..,., 14, 15 

* AT&T COMMUNICATIONS. .-. . .347 
30 AT&T PHOTO & IMAGING . . 316, 317 
31 ATI TECHNOLOGIES. ......... 221 
32 AIRON СОКВР.................. 60 
33 АТКОМС5................... 142 


34 AVOCET SYSTEMS INC..,.. ...285 
35 B&B ELECTRONICS ,.;,. > s,- 386 
* B&C MICROSYSTEMS .. , 374 
* B&C MICROSYSTEMS .,....... 376 
* BARRINGTON SYSTEMS ........ 25 
369 BASF ica еза ....-.-.-.300 
36 BAY ЕХРКЕ$5$5.............. 376 
37 BAY TECHNICAL ASSOC. ....... 78 
38 BIBLE RESEARCH............. 242 
39 BIT SOFTWARE „assa vss. 1. 324 
41 BORLAND INT'L.....,......Ctl, 1 
42 BORLAND INTL............ Cil, 1 
43 BP MICROSYSTEMS ,.......... 378 
* BUYER'S MART., ..,.... 355-362 
* BYTE BACK ISSUE ......... 298 
7 BYTE CONNECTION. .......... 374 
BYTE INFO EXCHANGE (BIX) . .354 
mere *{ARKETINO...,.. e+ 159 
UB. MESSAGI ...... 298 

ГЕ SUB. SERVICE .......... 402 

E SUB. SERVICES ......... 352 


TEK COMPUTER CORP......336 


17 CALCOMP лье ER rius 107 
48 CALCOMP.... . ..... 107 
* CALIFORNIA DIGF ..... 389 
49 CANETICS, INC. .... . ... 372 
50 CAPITAL EQUIPMEN' ,.,.....284 
CARTREX CORP. .... «еза» к», «2903 
CARTREX CORP... ........ era e 253 
CENTRAL СОМРІ RODS. . 371 
ЛИР ССИ. оаа 367 

ITEMS INC. , . . 386 


Inquiry No. Page No 
54 CHUNG YU . "IZ seme 348 
55 CITIZEN /* X , 337 
56 CLUB АТ _ ОТТОР 24] 

* CODEX CORP. . iw fanc bx 335 

355 COEFFICIENT SYS. CORP. ..... 349 
58 COGITATE............ PIE 372 
59 COGITATE. 41, ly xx ......378 
63 COMPUCLASSICS.,............. 73 
64 COMPUDATA TRANSLATORS. . .388 

WICOMPUPRQ SS .............. 302 
65 COMPUSAVE........ РР 364 
66 COMPUSERVE. ....,........... 150 


* COMPUTER EDITYPE SYSTEMS 384 


70 COMPUTER FRIENDS... ...... 294 
174 COMPUTER LIBRARY .........275 
370 COMPUTER MART ............ 386 
71 COMPUTER MAIL ORDER. .138, 139 
* COMPUTER MUSEUM......... 353 


372 COMPUTER PARTS GALORE .. . 386 
72 COMPUTER SURPLUS STORE, . 384 


73 COMPUTER WAREHOUSE....,.190 
74 COMPUTER WAREHOUSE...... 190 
75 СОМРОТЕКВАМС ............. 381 
76 CRAYON GRAPHICS CENTER .. 367 
77 CUESTA SYSTEMS........ s.. 106 
78 CURTIS. INC. eines, ,.....›,.... 367 
79 CUSTOM SOF’ MS ..72 
80 DAC SOFTWA: аео os S 
82 DATA ЅРЕС..,,.,, ‚344 
83 DATA SPEC ass .. as so «. 344 
84 DATA TRANSLATION INC. ..... 315 


85 DATADESK INTERNATIONAL. . , 135 
86 DATADESK INTERNATIONAL... 135 


93 DOS isa cate oa MER Fee eee PE € 374 
87 DIGITAL PRODUCTS........... 193 
88 DIGITALK INC. ............... 243 
89 DISK WORLD! INC............. 314 
90 DISKCOTECIT. 4 «x33 9- 2b ko rca T 
91 DISKETTE CO! ‚369 
68 DISKMASTER., a . ....,..382 
92 DISKS PLUS INu.. .., 331 


95 DRESSELHAUS COMP. PROD. . , 181 


96 EARTH COMPUTERS ,........ , 301 
97 EASTMAN KODAK СО. ........ 269 
OG ECOSOET за аљр 323 


99 ELECT. PROTECTION DEVICES 348 


101 ELEXOR INC., .., .. (376 
102 ELLIS COMPUTING INC........ 154 
301 ENGINEER'S COLLABORATIVE 388 
104 EVEREX SYSTEMS. .. .... 37 
105 EVEREX SYSTEMS. . . .. M 
IU6 -EVSAN voe dre er rey oc. 586 
108 FARBWARE, ................. 376 
109 FILTREX RESEARCH INC...... 369 
110 FLAGSTAFF ENGINEERING ....250 
uli FLAGSTAFF ENGINEERING .., .250 
U2 FOCUS ELECTRONICS,........ 242 
113 FORTRON CORPORATION ..... - 387 
114 FOX SOFTWARE INC............ 22 
115 G.A.S. INTERNATIONAL ....... 177 
116 GALACTICOMM INC. .......... 184 


TO GET FURTHER information on the products advertised in BYTE, either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber), 
or fill out the reader service card. Either way full instructions are provided 
following this reader service index which is provided as an additional ser- 
vice by the publisher, who assumes no liability for errors or omissions. 
*Correspond directly with company. 


Inquiry No. Page No 
120 GENOA poa aa as .93 
121 GIMPEL SOFTWARE ..,, ...306 
122 GLOBAL COMPUTER SUP! ES372 
123 GOLDEN BOW SYSTEMS.  , 384 
124 GOLDEN BOW SYSTEMS. ,, 388 
126 СКАРРОМТ.,,..,............ 376 
127 GRAND UNION MICROSYSTEMS 372 
128 ОТЕК INC.. aan uaa. -24 
129 H&S SALES, INC. ............. 369 

* HARMONY COMPUTERS ....... 62 
130 HCR ...... Va ROE 334 
131 HERCULES COMP. TECH....... 100 
132 HERCULES COMP. TECH....... 100 
133 HERSEY MICRO CONSULTING. , 136 
134 HITECH INTL INC. .. . ....2532 
135 HOOLEON COMPANY ........ 346 
136 HOOLEON COMPANY ...... ‚.- 346 
137 HOUSTON INSTRUMENTS ...... 63 
138 HUNTER SALES....... alee as 370 
139 IBEX COMP. CORP... ..274 
140 IBM (ISG) SERVICES 50, 51 
141 LC. EXPRESS. «<. caves .. 374 
142 IMPERIAL COI РРР: 1. 
328 1МРОМА$ТЕК.................. 95 
143 INNER LOOP SOFTWARE...... 376 
144 INTECTRA INC... ......... ..378 


145 INTEGRAND RESEARCH CORP . 194 
367 INTEL СОКР.............. 342, 343 
60 INTELLISOFT............... ..263 
146 INTERCONTINENTAL MICROSYS ]59 


147.10 TECH. ru edu mrt 367 
148 JACO ENTERPRISES .......... 386 
149 JADE COMPUTER. . . 392, 393 
150 JAMECO ELECTRO! .. 390, 391 
151 JOR INSTRUMENTS..  ..,...329 
152 JDR MICRODEVICES. , ..394, 395 
153 JDR MICRODEVICES...... 396, 397 
154 JDR MICRODEVICES...... 398, 399 
155 JMR ELECTRONICS , .. 388 
157 JVB ELECTRONICS.,.......... 376 
158 KADAK PRODUCTS LTD...... ‚346 
347 KEA SYSTEMS LTD............ 382 
159 KEITHLY/DAC ,.............. ‚ 232 
160 LABORATORY MICROSYS. ...... 76 
161 LAHEY COMPUTER SYSTEMS. 268 
162 LATTICE, INC. ................ 262 
163 LAWSON LABS.. sase .. .....381 
166 LIFEBOAT ASSOCIA sensa e284 
350 LOGICAL DEVICES ,.,.. ..... 256 
351 LOGICAL DEVICES ....  . 256 
168 LOGICAL SYSTEMS ,,, .... 378 
400 СОСІСЅОЕТ, „,,,,..... « (-V 
170 LOGITECH I! ere A Be) 
171 LOGITECH INC. ........ eO AT 
172 LONE STAR SOFTWARE INC. .. 366 
* LOTUS DEVELOPMENT ..... 80, 81 
* LOTUS DEVELOPMENT ... 188, 189 
* LOTUS DEVELOPMENT ... 246, 247 
* LOTUS DEVELOPMENT... 264, 265 
* LOTUS DEVELOPMENT...332, 333 
* LOTUS METRO.. . ..... .166, 167 
я 


MACMILLAN BOOK CLUBS288, 289 


Inquiry No. Page No. 
175 MAGITRONIC TECHNOLOGY.. .313 
176 MANDRILL CORP. .,... ... .. 378 
177 MANX SOFTWARE SYS...,. .. 185 
178 MANX SOFTWARE SYS.. ,, .,.199 
179 MARK WILLIAMS CO... ..35 
180 MARK WILLIAMS c^ , ‚171 
181 MATHSOFT INC... e, 19 

* MAXELL DATA PRODUCTS. ....7 

* MCGRAW-HILL CEC ,...... 128A, B 

* MCGRAW-HILL NRI ....... 320, 321 
183 MEAD COMPUTER CORP ..... 377 
156 MEGA ENGINEERING ,.,..... 386 
184 MEGASOFT. ......  ...378 
185 МЕСАТЕП,.................... 334 
186 MERRITT COMP. PRODUCTS... . 388 
187 MICRO COM SYSTEMS ,........ 132 
195 MICRO DATA BASE SYS...... .282 
188 MICROGRAFX „seser . ee .23 


190 
191 
* 
374 
366 
368 
* 
193 
194 
196 
197 
198 
352 
353 
200 
20 
202 
203 
204 
205 
206 
207 
208 
209 


demi 


212 
214 
216 
217 
218 
219 


a 


MICROMINT.,.,. .. 380 
MICRON TECHNOLOGY ......, 286 
MICROPORT SYSTEMS, INC. ... 267 
MICROPROCESSORS UNLTD....388 


MICROSOFT CORP.. ,,, .......53 


MICROSOFT CORP.. .200, 201 
MICROSOFT CORP. ...,.. 202, 203 
MICROSOFT CORP. ...,... 308, 309 
MICROSOFT СОВР............. 32 
MICROWARE *v*7^*4e,.,... .283 
MICROWAY . „т маз зува" I2 
MIX ЅОЕТМАВЕ............... 213 
MOUNTAIN COMPUTER........ 79 
MSHEORP езу каал pec 381 
MULTLTECH SYS. .,, ..325 
MULTI-TECH SYS. .,, . ..325 
NANTUCKET... p svc. ...39 
NANTUCKET ........... ... +39 
NATIONAL INSTRUMENTS. .... 206 
NATIONAL MEMORY SYS. ..... 278 
NEC HOME ELECTRUSA ,,. . 161 
NEC HOME ELECTR.USA  . .163 
NEC HOME ELECTRONIC  .,.307 
NEC INFORMATION SYS. . , СШ 
NEW ENGLAND SOFTWARE... 304 
OLLA COMPUTER SYS......... 292 
ORCHID TECHNOLOGY......... 17 
ORCHID TECHNOLOGY... ....17 
ORION INSTRUMENTS.. 126 
EID SIGs... жуусан жууна штейн" 369 
PANASONIC COMPUTER ....... 69 
PATHFINDER SOFTWARE INC. . 330 
PATTON & РАТТОМ............ 384 
PC AMER.MARKETING INC. ... 363 
PC COMP. BROKERS .......... 372 
PC НОВІДОМЅ ................ 384 
PC INNOVATIONS ..... ,...... 222 
PC NETWORK .............. 56, 57 
PC PRO SYSTEMS. INC.... 386 
PC TECH... n sasan пад 
PC'S LIMITED ............. 110, ш 
PECAN SOFTWARE SYS. INC. ,. 157 
PERMA POWER ELECTRONICS: . 193 
PERSOFT INC.,.......... 8 
PERSONAL COMP. SUPPORT G > 208 
PERSONAL TEX INC......... .322 
PETER NORTON, ,........... 

PINECOM COMPUTER INC... 3 
PMI...... нен MM daret - Û 
ВИ crises arua MIR 70 
PRENTICE-HALL BOOK CLUBS 33 
PRINCETON GRAPHIC SYS...4 4l 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No Inquiry No. Page No. 
165 PROGRAMMER'S PARAD'*T, .373 269 SAMSUNG ELECTRON DEVICES234 302 TECH PC... sr... ا‎ ..26, 27 330 WILEY PROFESSIONAL SOFTW..355 
238 PROGRAMMER'S SHOP......,.26l 270 SBT CORPORATION ............ 75 303 TECH PC. ei sd eri dente s 26, 27 332. WINTEK СОВР.................. 5 
331 PROTEUS TECHNOLOGY CORP. . 91 271 SCIENTIFIC ENGR. LABS..,,,.384 305 ТЕСНМОГ.АМРО................ 287 333 WINTER СОВР........... .... 382 
239 PUBLIC DOMAIN SFT. COPY ., 367 272 SCR CORPORATION..... па 3802 * TELEVIDEO SYSTEMS. 34-3444. 99 334 WISETEK INTL. INC. ......... 326 
240 PURPLE COMPUTING......... 384 273 SEAGATE TECHNOLOGY. 179 307 TEXAS INSTRUMENTS....,.... 319 335 WOODCHUCK INDUSTRIES... . 367 
241 OIC RESEARCH ............... 196 274 SEAGATE TECHNOLOGY . ....179 308 TIGERTRONICS a. ........... 384 337 WYSE TECHNOLOGY ........, 290 
242 SP. spass ee xmv s... 200 275 SILICON SPECIALTIES......... 255 309 TIGERTRONICS .............,:. 7d 338 ХЕМАС.,,..,.. ........... ‚. 382 
243 QUA TECH 1КС....,...........371 276 SILICON SPECIALTIES......... 255 310 TIME/DESIGN ,...-. ,.........183 339 XEROX CO NRG EE “4, 65 
244 QUA TECH INC. ........ ...,.371 277 SINGLE BOARN SYSTEMS ,, , 384 34 TIME/DESIGN. pna. rns, «183 340 Z-WORLD .,... коен 198 
245 QUA TECH INC................7l * SOFT*RITE ..... 22-2552 ees. 364 * TIMELINE... os ‚379 341 ZSOFT CORPORATION ........ 293 
246 QUA: TECH INC....-........... 371 278 SOFTCRAFT (TX) ..... wed a 21 * TOSHIBA AMERICA .«....,.... 341 342 ZSOFT CORPORATION ........ 293 
247 QUA TECH INC..,........ TT 279 SOFTCRAFT INC......,....«««. - 168 * TOSHIBA AMERICAAISD ... 172, 173 343 ZSOFT CORPORATION ........ 299 
248 QUANTUM SOFTWARE.........66 280 SOFTCRAFT INC............... 168 356 TOUCHBASE SYSTEMS, INC. ...266 344 ZSOFT CORPORATION ......., 299 
249 QUBIE' ..... eve ront ne B 281 SOFTKLONE DISTRIBUTING ... 157 357 TOUCHBASE SYSTEMS, INC. ... 266 345 ZUCKERBOARD/ATD .......... 274 
258 QUELO, INC. a.s». . 374 282 SOFTLINE CORP. .............. 77 * TRANSEC SYSTEMS........... 259 
251 OUIC KSOPT аеннан 123 283 SOFTLOGIC SOLUTIONS INC. . .231 314 TRI STATE COMPUTER ........ 362 * Carrespond directly with company. 

252 QUINN-CURTIS .. ............ 369 284 SOFTLOGIC SOLUTIONS INC. ..233 315 TURBOPOWER SOFTWARE..... 239 

253 RA-LO 1МС......__.......... 330 285 SOFTRONICS........... — 382 316 TURNPOINT AMERICA ........ 137 INTERNATIONAL ADVERTISING SECTION 
254 RADIO SHACK .. ............ CIV 286 SOFTWARE LINK, THE..,.,..,.31 317 U.S./DISK, INC. . А . 365 

255 RAIMA СОКЕР.................. 20 287 SOFTWARE LINK, THE .,,.,....3l 318 UNIVERSAL DATA SYSTEMS. .. 327 500 AO ELECTRONICS, INC........48N 
256 RAINBOW TECHNOLOGIES ...., 70 288 SOLUTION SYSTEMS .......... 259 319 USROBOTICS, ЇМС............. 303 501 ASHFORD INT'L. 2... eris 48А 
257 RAINBOW TECHNOLOGIES ..... 70 289 SOPHISTICATED SOFTWARE... .74 320 USROBOTICS, INC. ......,..... 303 502 BONDWELL INT'L. ,,......... 48E 
258 REAL TIME DEVICES ......... 388 290 SOURCE ELECTRONICS ........ 68 321 VEN-TEL СОВР................. 11 BITE noose ‚.48М 
259 REVOLUTION SOFTWARE '*^,,.58 291 SOURCE ELECTRONICS ........ 68 322 VERBATIM. ................... 345 504 CLEO MT tae ]! 
260 RICK'S INDUSTRIES..... TES 292 SPECTRUM SOFTWARE ........ 187 323 VICTORY ENTERPRISES ....... 283 5H COMPUAD uns 48F 
261 ROLAND CORP. ............... 310 354 STSC 1МС................. 338, 339 118 VIDEO SHOW, .,..... . 214 505 FACIT АВ.................... 48K 
262 ROSE ELECTRONICS .......... 381 293 SUBLOGIC.....cvssncantaaccs ATS 119 VIDEO SHOW... rau... » 214 506 GAMMA PRODUC" >. 48H 
263 RYAN MCFARLAND...........277 294 SUNCOAST SYSTEMS. ...... ‚...68 324 МУЇОЕХ.,..,....а+++››„ er 28} 507 GOLDEN POWER ,,,.,....,... 48L 
264 S'NW ELECTR. & APPL. ere 154 296 SYMMETRIC COMP. SYSTEMS . 260 371 VISUAL AUE. ..........s oe. 386 508 GREY MATTER ..... ,.480 
265 S-100 DIV. 696 CORP. ...,..... . 385 297 TANDON ......... Roe E 305 325 VOYETRA TECHNOLOGIES . . 382 509 LF TECHNOLOGIES .......... 486 
266 S-100 DIV. 696 CORP. .......... 385 298 TAXAN CORPORATION.,...... 245 326 WAREHOUSE DATA PRODUCTS. 7 510 OREGON SOFTWARE ......... 48C 
267 SAFEWARE „=. «азана: 388 299 TDK ELECTRONICS........... 297 327 WELLS AMERICAN............. 13 

268 SAMSUNG ELECTRON DEVICES234 300 TEAM TECH „ье... 254 329 WHOLESALE OUTLET. ,.,....330 | No domestic inquiries, please. 


SUBSCRIBERS ONLY!* 


Use BYTES Telephone Inquiry Processing System 
Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 
SUBSCRIBER I.D. CARD 


1 If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 


Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 
GET PREPARED Write your Subscriber Number, as printed on your Subscriber I. D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 


Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0’s to fill in blank boxes.) 


CALL TIPS 4) Now, on a Tbuch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 
ENTER YOUR 5) When TIPS says: "Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 
Enter L1) D] C] CI D DO DJ G8 Е 
6 When TIPS says "Enter magazine code & issue code" | 
Enter [I] Œ [3) O (8) 8 
ENTER YOUR 7a) When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 
b) Repeat 7a as needed (maximum 17 inquiry numbers) 
1. ОООЕ Е 6. ОООЕЕ 10. ПООЕ (8 14. 0 CJ CT G0 (88 
20008 Е 7.DLJLICI UD (80. 11.C] C3 C) Е 15. 0 LJ C (8 Е 
3. ОООВЕ 8 8. ОООЕЕВ WOOO 1460008 (| 
4.00088 9.00080 13 00088 17. 00088 ov 
5. ОООЕ Е № 


END SESSION End session by entering (+) [*] [9] Ш (32 Æ 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-423-8912. 
"Domestic and Canadian Subscribers Only! 
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Name MARCH 1987 
473RNA 
Fill out this coupon carefully. PLEASE PRINT. Requests can- mue) (Company) 
not be honored unless the zip code is included. This card is Add ich 
valid for 6 months from cover date. pss telephone 


| am requesting information for: Û Business О Personal ÛU Both City State Zi 
| purchased this сору by О Subscription 5 
О Newsstand, computer store. bookstore Country 
155 177 199| 221 243 265 287 309 | 331 353 375 397 419 
156 178 200 | 222 244 266 288 310 | 332 354 376 398 420 
157 179 201 | 223 245 267 289 31! | 333 355 377 399 42) 
158 180 202 | 224 246 268 290 312 | 334 356 378 400 422 
159 181 203 | 225 247 269 291 313 | 335 357 379 401 423 
160 182 204 | 226 248 270 292 314 | 336 358 380 402 424 
161 183 205 | 227 249 271 293 315 | 337 359 381 403 425 
162 184 206 | 228 250 272 294 316 | 338 360 382 404 426 
163 185 207 | 229 251 273 295 317 | 339 361 383 405 427 
164 186 208 | 230 252 274 296 318 | 340 362 384 406 428 
165 187 209 | 231 253 275 297 319 | 341 363 385 407 429 
166 188 210 | 232 254 276 298 330 | 342 364 386 408 430 
167 189 211 | 233 255 277 299 321 | 343 365 387 409 431 
168 190 212 | 234 256 278 300 322 | 344 366 388 40 432 
169 191 213 | 235 257 279 301 323 | 345 367 389 411 433 
170 192 214 | 236 258 280 302 324 | 346 368 390 412 434 
171 193 215 | 237 259 281 303 325 | 347 369 391 413 435 
172 216 | 238 260 282 304 326 | 348 370 392 414 436 
173 217 | 239 261 283 305 327 | 349 371 393 415 437 


23 
24 
25 
26 
27 
28 
29 5 


111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 


133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 


441 463 485 507 529 
442 464 486 508 530 
443 465 487 509 531 
444 466 488 510 532 
445 467 489 511 533 
446 468 490 512 534 
447 469 491 513 535 
448 470 492 514 536 
449 47] 493 515 537 
450 472 494 516 538 
451 473 495 517 539 
452 474 496 518 540 
453 475 497 519 541 
454 476 498 520 542 
455 477 499 521 543 
456 478 500 522 544 
457 479 501 523 545 
458 480 502 524 546 
459 481 503 525 547 


551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
56 
562 
263 
564 
565 
566 


573 595.617 639 
574 596 618 640 
575 597 619 641 
576 598 620 642 
577 599 621 643 
578 600 622 644 
579 601 623 645 
580 602 624 646 
581 603 625 647 
582 604 626 648 
583 605 627 649 
584 606 628 650 
585 607 629 651 
586 608 630 652 
587 609 631 653 
588 610 632 654 
567 589 бИ 633 655 
568 590 612 634 656 
569 591 613 635 657 


661 683 705 727 749 
662 684 706 728 750 
663 685 707 729 751 
664 686 708 730 752 
665 687 709 731 753 
666 688 710 732 754 
667 689 711 733 755 
668 690 712 734 756 
669 691 713 735 757 
670 692 714 736 758 
67| 693 715 737 759 
672 694 716 738 760 
673 695 717 739 76l 
674 696 718 740 762 
675 697 719 741 763 
676 698 720 742 764 
677 699 721 743 765 
678 700 722 744 766 
679 701 723 745 767 


771 793 
772 794 
713 795 
774 796 
775 797 
776 795 
777 799 
778 800 
779 801 
780 802 
781 803 
782 804 
783 805 
784 806 
785 807 
786 808 
787 809 
788 810 
789 811 
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86 
65 87 
66 88 


109 
no 


130 
13] 
132 


152 
153 
154 


174 
175 
176 


196 
197 


218 
219 


198 220 


240 
241 
242 


262 
263 
264 


284 
285 
286 


306 
307 
308 


328 
329 
330 


350 
351 
352 


372 
373 
374 


394 
395 
396 


416 
417 
418 


438 
439 
440 


460 482 504 526 548 
461 483 505 527 549 
462 484 506 528 550 


570 592 614 636 658 
571 593 615 637 659 
572 594 616 638 660 


680 702 724 746 768 
681 703 725 747 769 
682 704 726748 770 


790 812 
791 813 
792 814 


BYTESs ongoing monitor box (BOMB) 
lets you rate each article you've read in 
BYTEas excellent. good. fair, or poor. Each 
month, you can mail in the BOMB card 
found at the back of each issue. We tally 
your votes, total the points, tell you who 


Article No. i 
Excellent | 
Сооа 2 
Fair 3 
Poor 4 


IO 1 
4| 
42 
43 
44 


12 
45 49 
46 50 
41 65 
48 52 


13 14 
53 
54 
БЕ 


56 


18 19 
65 69 
66 70 
67 7 
68 N 


21 
81 
82 
83 
84 


23 
89 
90 
87 9 

92 


15 6 
57 
58 
59 
60 


17 24 
93 
94 
95 


96 


Со |w | Е هدا‎ | 529 
б 
= 
бо 


won, and award the two top-rated nonstaff 
authors $100 and $50. respectively. An ad- 
ditional $50 award for quality goes to the 
nonstaff author with the best average score 
{total points divided by the number of 
voters). If you prefer. you can use BIX as 
your method of voting. We welcome your 


participation, 


23 
24 
25 
26 
27 
28 
ا5 29 


45 
46 


49 7| 
72 
73 
74 
75 
76 
77 
78 
79 
80 
8l 
82 
83 
84 
85 
86 
87 


О Со بد‎ WO wm A w ы — 


57 
58 
59 
60 
61 
62 
63 
64 
65 


89 
90 
91 
92 
93 
94 
95 
96 


109 


66 88 ПО 


11 

112 

113 

114 
115 
116 
117 
118 
119 
120 
121 

122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 


133 
134 
135 
136 
137 


155 
156 
157 
158 
159 
160 


177 
178 
179 
180 
181 

182 

183 

184 
185 
186 
187 
188 
189 
190 
191 

192 
193 
194 
195 
196 
197 


198 220 


199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 


221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
| 242 


Article No. 


Excellent 
Good 


Fair 


Poor 


243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
ا26 
262 
263 
264 


265 
266 
267 
268 
269 
270 
271 

272 
273 
274 
275 
276 
277 
278 
279 
280 
281 

282 
283 
284 
285 
286 


287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 


309 
310 
311 

312 

313 

314 

315 

316 
317 
318 
319 
330 
321 

322 
323 
324 
325 
326 
327 
328 
329 
330 


27 
105 
106 | 
107 1 
108 


112 


AN 
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"Н 
Fill out this coupon carefully. PLEASE PRINT. Requests сап- 

not be honored unless the zip code is included. This card is 
valid for 6 months from cover date. 
| am requesting information for: О Business О Personal О Both 
| purchased this copy by О Subscription 
Г] Newsstand, computer store, bookstore 


331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
34] 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 


353 
354 
355 
356 
357 
358 
359 
360 
361 

362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 


29 
13 
114 
1! 115 
116 


375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 


117 
118 
119 
120 


Мате = ————— 


(Title) 


Country а А_—____— 


397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 


416 438 


417 


418 440 


31 

121 
122 
123 
124 


Ааагеѕѕ 
City State ip 


419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
43] 
432 
433 
434 
435 
436 
437 


439 


126 
127 
128 


35 
137 
138 142 
139 143 
140 144 


36 
141 
134 
135 
136 


131 
132 


441 463 485 507 529 
442 464 486 508 530 
443 465 487 509 531 
444 466 488 510 532 
445 467 489 511 533 
446 468 490 512 534 
447 469 491 513 535 
448 470 492 514 536 
449 471 493 515 
450 472 494 516 
451 473 495 517 
452 474 496 518 
453 475 497 519 
454 476 498 520 
455 477 499 521 
456 478 500 522 
457 479 501 523 
458 480 502 524 546 
459 481 503 525 547 
460 482 504 526 548 
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677 699 721 743 765 
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680 702 724 746 768 
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682 704 726748 770 
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НЕ READER SERVICE 


To get turther information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add a first-class stamp to the card, then drop it in the mail. Not 
only do you gain information, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you 


a bigger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for errors or omissions. 
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Makea 
career 
move! 


Get your own 
copy of BYTE! 


Sharing is nice but 
not practical when 
you have to stay 
on the leading 
edge of microcom- 
puter technology. 
From each BYTE 
issue theme to 
“MICROBY TES” 
and “Best of BIX”, 
no other maga- 
zine—or group of 
magazines—can 
deliver you the 
vital technical in- 
formation pack- 
aged in one issue 
of BYTE. 


Don’t rely on 
others for BYTE 
information—wait- 
ing on-line can be 
hazardous to your 
job. Make a career 
move! Have BYTE 
delivered to your 
door in your 
name. Use one of 
the adjacent cards 
to ensure your 
position in micro- 
computer 
technology. 


CON 
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For direct ordering 
call toll free weekdays 


9:00am-5:00pm E.S.T.: 


800-423-8912 (1n New 
Jersey: 201-981-1963). 


Welcome to BYTE 
Country! 


ium uum Au Mn TU‏ سے m ER NER NN ARS da dam dic ae Ks Em ee ee ли. аш ШЕ ee ee See ЧЕР ЧЕШ ee um um m um ШЕШ ШЕШ um уңа алиа ңа UD UU m шыш ee wc А АДИ Gm nm URS EM UA Ram AMD D rum чы)‏ چ چک چ = ee GERD NECARE UE cunt uum inr arum ER‏ سے NR‏ کک کس M WM. ie‏ کس سے 


DP cuprum wm ug num qup Cpu up шыш лиши um ee er ED GER dn s AD Ge ER бын An ee GER GE UR EDD cum ER ЧЕР CUN ee am oe ow un Rer RUP ee uH T 


For your own subscription to BUTE, f 
complete this card and mail. 


473RNA 
Name Subscription 
Rates Canada 
Address USA /Мехісо 
a ONE YEAR: (2822 (2825 
пу TWO YEARS:  [1$40 0$45 
State Zip Cou THREE YEARS: (1$58 $65 
ÛJ $69 Europe (air delivery) 
О Bill me (U.S.A., Canada, Mexico only) O $37 Europe and worldwide 
C] Check enclosed (All checks must be payable in U.S. funds актаве mal) 
drawn on a US. bank.) Air mail rates outside Europe 
available upon request. 
Charge to my ÛJ MasterCard 1] VISA 
Card #—— EE Expiration Date 
А Please allow 6-8 weeks 
Signature for processing. Thank you. 
NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 39 MARTINSVILLE, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


BYTE Subscriptions 


PO Box 597 
Martinsville, NJ 08836-9956 
USA 
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For your own subscription to BUTE, гй 
complete this card and mail. 


473RNA 
Name Subscription 
Rates Canada 
Address USA /Mexico 
ONE YEAR: [)$22 $25 
City TWO YEARS: ($40 $45 
< 7i Cou THREE YEARS: [1$58 (2865 
um Ip цу Г1 $69 Europe (air delivery) 
[] Bill me (U.S.A., Canada, Mexico only) Г) $37 эра 2۰ 
surface mal 
O Check enclosed (All checks must be payable in U.S. funds dms ! 
bank ) ir mail rates outside Europe 
drawn on a U.S. bank. available upon request. 
Charge to my O MasterCard O VISA 
Card 2... Expiration Date 


. Please allow 6-8 weeks 
Signature KK for processing. Thank you. 
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EVIE Subscriptions 


PO Box 597 
Martinsville, NJ 08836-9956 
USA 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 
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For your own subscription to EVIE, 


complete this card and mail. 


А7ЗАМА 
Name 


Address 
City 
State Zip Country 


O Bill me (U.S.A., Canada, Mexico only) 

[] Check enclosed (All checks must be payable in U.S. funds 
drawn on a U.S. bank.) 

Charge to my Ll MasterCard O VISA 


Card # Expiration Date 


Subscription 


Rates Canada 


USA /Mexico 
ONE YEAR: [)$22 ($25 
TWO YEARS: $40 [1$45 
THREE YEARS: $58 $65 


Û $69 Europe (air delivery) 


L) $37 Europe and worldwide 
(surface mail) 


Air mail rates outside Europe 
available upon request. 


Please allow 6-8 weeks 


Signature 
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EVIE Subscriptions 


PO Box 597 
Martinsville, NJ 08836-9956 
USA 


for processing. Thank you. 


NO POSTAGE 
NECESSARY 
IF MAILED 
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Makea 
career 
move! 


Get your own 


copy of BYTE! 


Sharing is nice but 
not practical when 
you have to stay 
on the leading 
edge of microcom- 
puter technology. 
From each BYTE 
issue theme to 
“MICROBY TES” 
and “Best of BIX”, 
no other maga- 
zine—or group of 
magazines—can 
deliver you the 
vital technical in- 
formation pack- 
aged in one issue 
of BYTE. 


Don’t rely on 
others for BYTE 
information—wait- 
ing on-line can be 
hazardous to your 
job. Make a career 
move! Have BYTE 
delivered to your 
door in your 
name. Use one of 
the adjacent cards 
to ensure your 
position in micro- 
computer 
technology. 


For direct ordering 

call toll free weekdays 
9:00am-5:00pm Е.5Т.: 
800-423-8912 (in New 
Jersey: 201-981-1963). 


Welcome to BYTE 
Country! 
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p BUY ONE THAT 
PRINTS TWO 
N THE SAME TIME 


With its advanced 24-pin printhead, our Pinwriter' P6 dot 


Which is exactly what people have come to expect 
matrix printer prints letter-quality characters in a single from NEC. After all, were the world's largest manufac- 
pass. Conventional 9-pin printers need two passes—and turer of 24-pin printers. And we offer more models. Some 
twice as much time—to do thesame amount of work. can even print three or more letters in 90 seconds. 

But the Pinwriter Рб isn't just faster. It’s better. For more information, call 1-800-343-4418 (in MA 
Because even after two passes, a 9-pin printer just can't 617-264-8635). Or write: NEC Information Systems, 
deliver the kind of sharp, Dept. 1610, 1414 Massachusetts Ave., Boxborough, 
, dense characters you get MA 01719. 
Dear Mr. K 


eefe, with our Pinwriter P6 24- 
ae pin printer. Take alookat_ МЕС PRINTERS. THEY ONLY STOP 
the print sample 
inset above and see for yourself. ee WHEN YOU WAN TTHEM TO 
So consider the speed. Compare the 


quality. Then add in the fact that NEC 
offers you the lowest noise level in the 
industry and more built-in fonts than 
anyone—and you'll see why our 


Pinwriter printers outclass every other 
printer in their price range. 


=. 


СС Computers and Communications 


NEC Information Systems, Inc. 


Inquiry 207 


The Tandy 3000 HL makes 
286 technology affordable. - 


РА ia ali 


We beat the competition... standard PC's microprocessor. The IBM PC/XT-286 costs 
If vou're currently using Run software faster than ever. $3995*. True, the XT-286 comes 


with added features, including a 


MS-DOS? based computers and 
20-meg hard disk. But a compa- 


want to expand with more 


on flexibility... 


power for less, take a good look Plus you can choose your rably equipped Tandy 3000 HL 
at the Tandv 3000 HL. It beats options. Expand with more with a 20-megabvte hard disk 
out the IBM9 PC/XT-286 in memory, hard disk drives, com- and other options still costs less 
price, performance and choice munications and more. Even than IBM's 286. 
of options. connect the 3000 HL with other C | d 
MS-DOS based computers with ome in today 

on performance. z the ViaNet™ Local Area Net- Drop by a Radio Shack Com- 

Operating at 8 MHz (vs. 6 work to share resources. puter Center and compare the 
MHz for IBM’s 286), the Tandy Tandy 3000 HL. It delivers ad- 
3000 HLs advanced 16-bit and on price! vanced technology for less. 

Ай microprocessor delivers up The floppy-based Tandy 

to seven times the speed of a 3000 HL starts at only $1699. , _ Available at over 1200 


Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 


ES, ^ OU am ғ: 


ТАМО” COMPUTERS: In Business . . for Business™ 1Y919]1194 0 БЕСЕ ГЬ 
*Based оп IBM price list as of Sept. 2, 1906. Tandy3000HL price applies at Radio Shack Computer Cen. [ O Л LIITED Г А =A = 

ters and par ` —ngstores and dealers. Моп — iold separately. MS-DOS/Reg. TM Microsoft Corp. IBM? | , | 

Reg. TM International Business Machines Corp. viaNet/TM ViaNetix, Inc. A DIVISION OF TANDY CORPORATION 


Inquiry 254 


